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SUMMARY 
I 

In order to provide  high-incidence  data for  all-mmablg tria&ular 
Q :" 

and  rectangular wings and a body in combination,  forces,  m&nts, 
distributions  were  measured to combined body angles of attakk and 
deflection of i b 5 O  at a Mach nmiber of 3.36. The  ranges of aspect  ratios 
were , for the  triangular wings , 3/8 to 4, and, for  the  rectangular wings , 
1 to 3. Additional  measurements  giving  over-all  combination  aerodynamic 
coefficients  were made on two smal le r  scale wrlng-body combinations  at Mach 
numbers of 3.36, 2.44, and 1.98. 

The  investigation  showed  that  the  mutual  interference  effects of body 
and wing could be satisfactorily  calculated  in  the body angle-of-attack 
range  from  at  least 0' to 60 asd  in  the wing  deflection  range fram Oo to 
loo. Nonlinear  effects  precluded  the  satisfactory  application of theoreti- 
c a l  methods  of  predicting  force and moment  coefficients  at  higher  inci- 
dences.  These  effects  were  due to a decrease in the  effect of body upwash 
on wing lift  with an increase  in angle of attack  above 16, and  to an 
increasingly  nonplanar gemtrical relationship of the w i n g  and body with 
increasing  wing  deflection  angle, thus departing from fAe simplified 
planar  model on which  the  theory w a s  based. 

INTRODUCTION 

Adequatcmaneuverability  at  ever-increasing  altitudes reqwes mis- 
siles and interceptor  aircraft  to  operate through large r q e s  of angles 
of attack and control  deflection.  Since  supersonic  aircraft at high angles 
of attack can encounter highly nonlinear  aerodynamic  forces,  experimental 

sonic speeds  is  needed in order to provide  useful design data and to aid 
in the development of applicable  high-angle  theories. Same high-incidence 

- investigation of body-wing configurations  at high incidence and at  super- 

- 
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data on body-wing combinatiana  at  supersonic  speeds &re available ( e . g . ,  
refs. 1 to 4), however,  detailed  data in the  form of faxes, moments, and 4 

load  distributions  are  limited. 

A program w a s  undertaken at the Ames 1- by  +foot wind tunnels to 
provide  sane  experimental  data on the Grodynamic characteristics  of wings 
and of all-movable wing-body combinatiob  at high angles of attack.  Ref- 
erences 5 ,  6, and 7 report results of  force  and  pressure-distribution 
measurements on semispan wings of trianplar and  rectangular plan form, 
tested  to high angles of attack in the Mach  number r e e  1.45 to 3.36.  
Thelnvestigation  reported  herein gives,the results of tests  at a Mach 
number of 3.36 of configurations  using a selection  of  these wlngs as 
all-movable  con%rols  in  cambination wi* a body. The teets  extended  over 
the  combined  angle-of-attack and wing-deflection r&ge of Oo to &5'. 
The data obtained  consisted of forces apd moments on the body and on €ill 
of the wings. Lo& distributions were, obtained an the body and on the 
w i n g s  previously  employed in the  investigation OF reference 7. Smaller 
scale full-span models of two of the semispan conffgurations  were  tested 
to high Fncidences at Mach  numbers of' 1'.98, 2.44, and 3.36 in order  to 
indicate  the  effects of Mach number. 

L 

Limited  comparisons of experimentd  force a n d  moment  coefficients . 
with  calculated values based on =near theory were  made  to  eatablish the 
range of angles  of  attack  and wing aeflectian  wherein  theoretical value8 
are in satisfactory  agreement  with those of experiment.  Factors  contrib- 3 

uting  to  nonlinear  force and moment  coefficients  at  higher  lncidences  are 
indicated. 

A 

C 

Cn 

- 
C 

aspect  ratio  of  the  exposed wing panels joined together 

local  chord,  in. 

root  chord  at  wing-body  juncture,  in. 

me=  aeraaynamic  chord of exposed King panels,  in. 

span loading coefficient 
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bending-moment  coefficient  about wing root  chord, 
bending  homent 
%-w. 

hinge-moment  coefficient, hinge moment 
%- 

pitching-moment  coefficient  about wing 
pitchina mment 

%&+ 

hinge  line, 

component of nod-force coefficient n o m  to  free-stream 
direction,  %cos(% + b) 

normal-force  coefficient, normal force 

and C% normal 
%SW 

chord; ACN B (W) ' cmBW' 
'%(B) no- 
to body axis 

to wing 

b.ody  diameter,  in. 

ratio  of  interference  lift  of  body in presence of wing to that 
of wing aone, % variable, % = 00 

ratio of lift of w i n g  in presence of body to that of wing alone, 
sw variable, c[r~ = OO 

Mach  number 

orifice  pressure 

free-stream  static  pres- 

pressure  coefficient, 
P - P, 

s, 
free-stream  dynamic  pressure 

body r a w ,  in. 
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Reynolds  number 

combination  semispan,  measured from axis  of body, in. 
wing semispan  measured  from  ying-body  juncture, in. 

body frontal  area, sq in. 

area  of  exposed wing panel, sq in. 

local  thiclmess of a section 
chordwise  distance  from leading edge of wing at spanwiee 
dfstance y or  distance along bcdy from nose tip, in. 

linees-theory  distance to center  of  pressure from lead- 
edge of wing-body juncture, r o o t  chords 

spanwise  distance from wing-body Juncture, in. 

C-l 
angle of attack of body with  respect  to  free  stream,  deg 

angle of attack of wing with respect  to  free  etream, 
% = % + %, deg 

deflection  angle  of wing with respect  to body, deg 

azimuthal  location of body pressure orifices measured from 
meridional  plane,  deg 

)B(W) body interference  coefficient, ( ) 
B(W) - ( IB 

Subscripts 

h hinge line 

2 lower  surface 

U upper  surface 

B body  alone 

B(W) body in  the  presence of a wing 

BW body-wing combination,  B(W) + W(B) 
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W wing alone 

W(B) wing in the  presence of the  body 
* 

APPABATUS 

Tunnel 

The  investigation w a s  conducted  in  the Ames 1- by  3-foot  supersonic 
wind  tunnel No. 2. This nometurn, intermittent-operation,  variable- 
pressure wind tunnel  has a Mach rider range of 1.4 to 3.8. The Mach 
number  can  be  changed  by varying the  contour  of  flexltble  steel plates 
which form the  upper and lower wal ls  of the  nozzle. 

Semispan wings.  - The semispan M n g s  of the  present  investigation  .were - selected from m o d e l s  previously employed in the wing-alone t e s t s  of ref- 
erences 5 ,  6, and 7. The  geometry of theee wings fs smmized in fig- 
ure l(a). Three of the wings of this figure  were  fitted with pressure 
orifices.  The wings, in  vertical  streamwise  planes,  had  modified  biconvex 
sections  with  trailing  edges  blunted to a height  one-=  the maximum 
thickness. The TJings fitted  with pressure orifices had nmdmum Wclmess 
ratios  of 5 percent  at  the  50-percent-chord  line  and the remaining wings 
had maximum thichess ratios  of 4 percent  at  the  59-percent-chord Line. 
At  the  root,  the wings were  provided with a,n integral shaft, the axis of 
which  was  the  binge line. All of the wlngs, wfth the exception  of  the 
triangular wing of aspect  ratio 3/8, had  filleted  root  sections  (see  sketch 
in fig. l (a)  ) . The pressure  orifices  were made by drilling holes in one 
surface of the  wings a;t the  locations listed in takle I. Tubing w a s  sol- 
dered  into  milled  grooves  in  the ~ L n g  surface opposite the orifice  holes, 
and  led  from each orifice out  through a hole in the  hinge shaXt.. 

- 

Half bodies.- Two half bodies of revolution  identical in profile  were 
employed. The bodies consisted of a pointed nose 6 inches long on a 2-inch- 
diameter  cylindrical afterportion 20 inches long. The nose profile is 
defined  by  the  Eaack  equation 

(1 - 5)  - sin 5 [".(I - $1 
r(4 ? .? L G 

The  first body, designated  model I, was tested in combination with the 
pressure-distribution win$s, and the other body, designated m o d e l  II, was 
tested in ccmibinatian  with the remaining wings. The  pressure  orifices  were 
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made by sweating s t ee l  tubing In dril led:holes and grin- the ends of 
the tubes  flush w i t h  the body surface. The coordln&te system by which the 
orifices  are  located i s  presented ta the '   sketch  acccmmng  table  11( a) .  
Pressure  tubes from the  orifices w e r e  l e a  out mound the wing hinge shaft. . 

Full-span models.- The  --span models consisted of a body t o  whlch 
was attached an aspect-ratio-1  rectangular wing or  an aspect-ratio-2 tri- 
ang~lar wing. These  models  were geometrically  the same as two semispan 
model combinations. h-ving r/s = 0.2, as denoted In figure 1( a) , but w e r e  
reduced i n  s i z e  by the ratio of 7/16. The wing panels of the full-rapan 
models  were integral   to  a c m o n  hinge shaft which, when set i n  place in 
the body, could be rotated -to the d e s i r q  wing deflection angle and then 
secured by a f r ic t ion  clamp. 

Balance and Supports 

The semispan w i q p  were tested in  the presence of a hdf  body of 
revolution w h i c h  was mounted on a boundary-layer plate. The boundary- 
layer  plate  served a8 a flow reflectioniplane and as a means of elimi- 
nating the effect  of tunnel w a l l  boundary layer in much the same w a y  88 
the boundary-layer plate of reference 5; however, i n  the  present  tests 
the plate extended inches farther upstre- t o  accommodate the long 
body (see f i g .  l ( b ) ) .  Since the  plate could  not be rotated, angle o f .  
attack was varied by attachin@; the body t o  the plate at the  desired angles. 
For pressure-distribution  tests  the hin@;e khafts"of the wings were  sup- 
ported by bearings in the bo*-and a t  the t u d e l  wall. For balance t e s t s  
of the wings, the shaft passed  through a hole  in the body  and wa6 supported 
entirely by a  strain-gage  balance  (see  ref. 8). A fairing extended between 
the w a l l  of the  tunnel and the back side of the boundEuy-layer plate to 
shield  the  support shaft from a i r  loads. A 0.005- to 0.010-inch gap w a ~  
provided between the win@; and body in order t o  prevent mechanical inter-  
ference. In addi t im,  the operation of] the  bslance in the  force  teste 
required an annular gap of 0.10 inch around the wing hinge shaft. 

- 

The full"span models were supported from the  rear by a l 3 O  bent  sting. . -  

This bent  sting was used t o  increase  the range of positive angles of 
attack. L i f t  and drag forces  acting on these models  were  measured by a 
strain-gage  balance which supported the sting.  Pitching moment  was meas- 
ured by s t ra in  gages mounted on the sting between .the model and the bal- 
ance. The st ing was shielded fram aerodynamic forces by a shroud that 
extended to within 0.015 inch of the base of the model. The ba8e pres- 
sure of the models was measured by static-pressure  orifices i n  the sting 
adjacent t o  the base. - 
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Test  Conditions 
. 

Tests  of  the  semispan models w e r e  conducted at a Mach  number of 3.36 
and a Reynolds  number  per  inch of 0.85 million. The body was set at fixed 
angles  of  attack  and the wing deflection  angle m s  varied  such  that the 
maximum wing deflection angle or the sum of the bcdy angle of attack  and 
wing deflection  did  not  exceed 545O. The body angle of attack was varied 
from Oo to 23O. Tests of the aspect  ratio 2/3 and 3 /8  triangular a s  
were  limited to the  cases of zero body angle of attack w i t h  varyLng wipg 
deflection  angle,  and  zero wing deflection  angle  with  varying  body  angle 
of attack. 

The  full-span  models  were  tested at Mach numbers of 1.98, 2.44, and 
3.36 and at a Reynolds number per  Lnch of 0.85 million. The body angle 
of  attack  was  vasied through a nominal range  of -bo to +30° vith the wing 
set  at  fixed  deflection angles ranging frcm -35O to +boo. 

Reduction of Data 

- , -  Semispan models.-  Compaxisons  of  tunnel  stream  surveys  for the 
conditions of tunnel empty and with tple boundary-lapr  plate  present 
indicated a plate-induced  spanwise  Mach n-er variation in the  region 
occupled by the  semispan mdlels. Therefore  average Mach numbers.were 
determined  according to the  spanwise extent of each  model: 

Model  Average  Mach nuniber, x 
Boay 3.36 +O.E 
All models  having r/s = 0.4 3.40 f0.W 
A l l .  models  having r/s = 0.2 3.43 *o.w 

. *  As it was desirable  to  compare  the data for the wing in the presence of 
the body with the  corresponding data for  the wing done, it w a s  necessary 
to  correct  the data from the average  Mach  number, M, to the Mach number 
of the wing-alone data., PI = 3.36. The following approximation w a s  used: 

- 

G 
(Coefficient  at M = 3.36) =: (Coefficient  at W) 

J(3.36l2 - 1 

For  the pressure-Ustrfbutim wings tab-  integration of the cor- 
rected  values of measured  pressure  distribution along the wing chord 
provided local span loa- coefficients  and  chordwise  centers of pressure. - I 
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The  sganwise load di8tributiona  were in turn  integrated to obtain normal- 
force , hinge-moment,  and root bending-moment  coefficients.  For  the  other 
wings, noixml-force,  hinge-moment,  bending-moment,  and drag coefficients 
were  determined  from  balance  measurements.  The  noMaal-force  coefficient 
is  presented for these xing~ in  order to’be consistent with the  pressure- 
distribution-wing  data  since in the latter  case  the  distribution of ori- 
fices and their  limited  number  precluded  an accurate measurement of chord 
force. 

L 

Pressure  distributions around the  circumference  of the body were 
integrated  to  give local loli@;itudinal loading coefficients. The difference 
between the l oca l  loading for the  body  in  the‘  presence of’ a wing and the 
body alone  yielded  the  interference 10- on the body which w a s  then 
integrated to give  interference  normal-fprce and pitching-moment  coeffi- 
cients  about.the wing hinge-line  reference,  Reasons  for  presenting only 
interference loading on the body are ascussed  in more  detail in a later 
section. 

F u l l - s p a  models.-  Variations of Mach  number  from  free-stream condi- 
tions  were  negligible  at the full-span-model  locations and required no 
correction8 to the  measured data. Normal-force  and  total dreg coefficients 
were  determined  from  balance  measurements. The drag coefficients  were .. 
corrected  to a condition  of  free-stream  pressure on the  baae  of  the b d y .  
Pitching-moment  coefficients,  determined fran measured  pitching  moments, 
were  referred  to  the wing hinge  axis.  The  actual  angles of attack  of  the ” 

body were  determined  by  photographs  because  of small deflections of the 
sting  due  to aeroayn;amic loads on the mdel. 

Limits  of  Uncertainty 

The uncertainty in the data was aseessed on the  basis of repeatabilfty, 
estimated  effects of tunnel  stream  asymmetry, and uncertainty in the aver- 
age  Mach  number in the  wind tunnel at t l i e  model location. The lrzaits of 
uncertainty for the wings in the  presence of the  body  were: . 

c*(B> 
+O.Ol5 for a l l  wings 

chw(B) c fO.010 for rectangular ufngs of A = 3 and A =1, r/8 =0.4; 
+O.O@ f o r  a l l  other wings 

for  rectas@;ulax wing of A = 1, r/s = 0.4; 
for all other vlnga 
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W B )  +o. 01 for  pressure-distribution wings 
CnW(B) 

The  limits  of  uncertainty  for  the  body in the  presence of the wings, which 
apply  up t o  % = 20' as discussed later, are  given  as follows: 

kNB(W) 

"(w) 

(These  quantities  are  inversely  proportional  to 
the wing reference  area  and  chord and are  approxi- 
mately  equal to two of the  wrallest grid-line 
divisions on the graphs.) 

pB(w) +o. 010 

-w. 010 AcnB (W) 
The limits of uncertainty for the full-span models were: 

cNBW 

&BW 

fo .015 

20.030 

%3W +o. 010 

sw - 
S3 cNB fO. 08 

The  uncertainty in Reynolds  number  per  inch was.+O.m million. 

Effects of Wing-Body Gap on Semispan D a t a  

t 
The  effect  of  the  annular  clearance  gap around the  supporting  shaft 

of the  force  test wings waa evaluated  through  limited  measurements on the 
pressure-distribution wings with  and without a gap. A comparison of the 
data showed  that the effects  of the gap were insignificant.  The  effect 
of the  gap  between  the body and the  undeflected wing was assumed to be 
negligible  for  the  gap-span  ratios and angles of attack of the  present 
t e s t  on the basis of the findings of references 9 and LO. 
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W - B o d y  Data * -  

Evidence of bounhry-layer -effects ,on the half-body data w a s  revealed 
by Freliminary  coqa;riaons of p ressure ; -~es€ .~eSi t s  of the half body alone 
witu  those of force tests on the fullbcjdy &&e. This cmpazison i s  pre- 
sented in figure 2(a). in the folTfm of n&al-farce  coefficients  plotted 
against  angle of attack. FigurG21a) shows t-GCgood ereement between 
the  tes t  methods occurs up t o  GB = Beyond 15' an increasing loss of 
the  normal-force coefficient of the hal$ model is evident  with  increasing 
angle of attack. The go& agreement above-15O appears t o  be coincldent 
with  the f ac t   t ha t  above .% = l7.3O the  crossflow Mach  number exceeds 
unity and interaction  effects  of-the.re6ulting crossflow shock with the 
plate boundary layer might be expected.: In f ig~ i r e .2 (b ) ,  which presents 
longitudinal loading along the  cylindri&  portion of the half-body model, 
an addi t ional   effect   i s  shown which might be attr ibuted t o  the boundmy- 
layer  plate. This i s  observed as a high bdlng near the base of the body 
which increases w i t h  angle of attack. . , 

1 -  

. .  

. . .  . --. " ,. 
" 

..- . 

It i s  believed that the  foregoing  effects of boundary-layer inter-  
ference  are, t o  FL large  extent,  eliminated iqthe interference data pre- 
sented  herein for the body in   the presehce- of .a"wiw. %he procedure -for - 
determining interference, as mentioned 'in the  data-reduction  section,. 
consisted of subtracting from the  load.;d3atributian on the body in the 
presence of a ~Lng, the  loading  distri~utkon. of'I-the baly alone at  the Bame c 

angle of attack. The boundary-layer piate  effects,  being presumably l i t t l e  
affected by the  presence of a wing, w&+e %us riSnTmized i n  the resulting 
interference loading;. 

. .  - - -  "i "" . -. .. . 

I n  view of the  foregoing  discussion,  the limits of uncertainty pre- 
sented  earlier  for the  interference  fotce and moment coefficients on the 
bcdy i n  the  presence of a wing should dpply up t o  a , ~  --- 200. Because of 
the large boundary-layer effects  encodtered at higher  angles of attack, 
the   re l iab i l i ty  limits a t  OLB = 25O are uncertain  but are not expected 
t o  be i n  excess of f10 percent of the  Cnterference  force and moment 
coefficients  presented i n  the  basic *ta. 

.. 

Comparison of Full-Span: and Semispan Data 

An a d d i t i o n a l  m e w  of msessing  the  reliabil i ty of measurements was 
provided by a comparison of the results f r o m  the two independent methods 
employed in the  inyestigation f o r  the A = 1 rectangular wing and body 
combination. The data from both t e s t  methods  were  compared on a baeis 
common t o  both; tha t  is, the sum of the l i f t  of the wing in the  presence 
of the body and the  interference  1ift :on the body due to  the wing, obtained 
from the semispanmodel tests, was c m p r e d  with the equivalent total * 
combination l i f t  minue the lift of th$ body alone, obtained from the 

.. 
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full-span-model  tests. A similar colnparison of moment  about  the win@; 
hinge  line  was also made.  These  comparisons  are  presented in figures 3(a) 
and 3(b) , respectively.  Figure  3(a) shows that the maxfmum differences 
between the two  test  metplods  occur  at high poaitive and negative  values 
of the  lift  component  where  the  deviation is generally no greater  than . 
about f0.02 from a mean  curve. This scatter  substantially  verifies  the 
individual  estimations  of data reliability  for  the two test metho-. As 
previously  Indicated,  the  degree of precision in measuring  moments on the 
semispan  models  was  considerably  greater than that  for full-span models. 
Therefore,  the  curves of figure 3(b) were  drawn to favor  the  semfspan 
data.  The  comparison  thus  reflects  prima;rily  the  lFmited  reliability of 
the full-span-model  moment  measurements.  Errors in t h i s  quastity  are 
inherently  large  for  the  full-apan model, due to the remote  location of 
the  moment  gage frm the wing hinge-line  reference axis. 

RESULTS 

A l l  pressure  data  presented  axe in tabular  form.  Because of the lmge 
number  of  indiv5dual  pressure  measurements  obtained,  it w a s  impractical to 
present a cmplete tabulation of d l  the data obtained.  Tabulation of 
pressure  coefficients was therefore  restricted  to  cases  of a~ variable, 
% = Oo, and  variable, C[IB = 00. However,  complete loading results in 
terms  of wing span loading and loading induced on the body by  the wing are 
tabula-kd  for all conditions  investigated. The following index indicates 
the  specific  pressure  and 10- data  presented in each table. 

Model 
Plan form 1 A I r/s 

ring in  presence of body 

Rectangular 
lody in presence of wing 

Triangular 4 I 2 
1 
1 
2/3 
3 

Rectangular 3 
I 2 

1 

Eodv alone 

- 
.2 
.2 
.2 
.4 
.4 
.4 
.2 
.2 
.2 
.4 

T Table  number 
span loading pressure 

:oeff  icients 

j 
Pressure 

2oeff  icients 

coefficients I 
111 (a) 
111 (b) 

I 
- I 

lonly for cases of aB variable, S, = Oo, and S, variable, aB = Oo. 
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Force and moment data  obtained fram the pressure measurements  and 
from the balance measurements are  presented in graphical form. A plan 
view of the combination tested is shown on each basic data figure, and 
the shaded area indicates the  caqonent of the combination for which the - 
data applies. The f o l l ow ing  index indicates  the  specific  data  presented 
i n  each figure. 

I 

I 
1.98 
1.98 
2 -44 
2.44 

r - 

- 
lNo data 

T 

13 
13 
13 

1 3  
13 
13 

13 
13 
13 

DISCUSSION 

In addition  to  the  basic data figures, summary figures are  presented 
to facil i tate  discussion of the principal effects of high angles of attack 
and wing deflection on force and m o ~ i i t "  c-oefficients. In order to sepa- 
ra te  t h e  effects of angle of attack md wing deflection, plots were made 
of experimental data f o r  the  cases of variakle  angle of attack with zero 
wing deflection angle a& variable wing &flection with zero angle of 
attack (hereinafter designated aB variable and S, variable,  respectively). 
These experimental data axe also campbed with corresponding  values  from 
available  theory. The theoretical vd,uea were obtained by m & f y i n g  the 
experimental wing-alone characteristics by the methods of references 11-14 - 
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which involve  the use of interference  factors  to  account  for  the  effects 
of  body-wing  interaction.  The  manner in which  these  interference  factors 
were  used in calculating lift and mcment in the  present  report  are  devel- 
oped  in  the  appendix.  Published  expe&ntd  results  for  the wings alone 
can be  found  in  references 5 ,  6, and 7. & m l l  corrections to % and % 
were  applied,  whenever  nece%sary,  to  the experimental results  presented 
in  the surnmary figures to provide  zero  values of the  force and moment 
coefficients  at  zero aB and %. 

- 

In the  wing-body  interference  theory  utilized  herein  consideration 
is not given to the  chordwise  forces  arising  efther  from  pressures  or 

force or the lift component  of normal force  acting on the  model  components. 
Comparisons of theory uith experiment  for  the wings and  the  body  were m o r e  
conveniently made on the  basis of the lift component  of normal force. 
These  quantities  are  defined  as  follows: 

. viscosity.  Accordingly,  calculations  could only be made of the normal 

Lift  of  the wings in  presence  of  the body.- Comparisons of theoreti- 
c a l  wlth experimental  lift m e  given  in  figure 14(a) f o r  triangular wings 
and in figure  14(b)  for rec-t;angular wings. The  theoretical  values  were 
camputed  by  the following relationships: 

For  triangular wings in the presence of the body,  the  theory  is in 
good  agreement ~ t h  experiment in the  range &s = 00 to 60 for  the  variable 
9 case  at all aspect ratios. For angles of attack greater than about 
100, a decrease of lift below the theoretical  curve  is  indicated,  particu- 
larly for  the  models having an r/s of 0.4.. A similar result was found  in 
references 3 and 4 for a ret- wing t e h d  in conibination Hth a 
body at M = 1.89 a& 2.93. These  decreases i n  lift result from a decrease 
in the  effect of body upwash on the Uft of the wing, The  decreased  effec- 
tiveness  of body upwash  above loo angle of attack is believed to be due to 
the  presence of body vortices  since  it is known that body vortices tend to 
reduce  body  upwash in the plane  of  the wing. An investigation at M=2.00 
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of a body similar to that of the present,tests,  reported in reference 15, 
shows  that  such b d y  vortices  appear  at  about a body  angle of attack of 
loo. An approximate  estimate  was  made .of the.ef'fect of body  vortices on 
the lift  of  the A = 1 triangular wing in"preS&iEe uf the b d y  for an 
r/s = 0.4. The  strengths  and  positions of the body vortices  were  assumed 
to  be  the  same  as  those  reported  in  reference 15 for  the  similar  body alone 
at M = 2.00. The  effective  induced dowhwash field of the body vortices 
in  the  plane  of  the wing was evaluated by strip  theory. As indicated Jn 
figure l4(a) the  inclusion  of  the  effectk of vortex-induced  downwash on 
the win@; accounts  for a large  portion of the  discrepancy  between t heo ry  
and  experiment.  It is evident  that a mqthod of defining  the  vortex  field 
for a supersonic  wlng-body  combination is needed  for  lnclusion in a theory 
applicable  at  large  angles  of  attack.  Furthermore,  such a method  should 
consider  possible  'effects  .of  crossflow  shock  waves on the body flow  field 
when  the  critical WQS8floW m . h  number - . .  'is .. exceeded. 

.. . 

. -. 

.. , . ... ."~.= " "_ . " " . . . . . - . .  " - - _ _ _  .. - 

In the variable  case  of  figure 14(a), the  theoretical  values of 
lift  are Fn good  agreement  with  experimental in the rmge of €i~ f ram Oo 
to 20° for all aspect  ratios  except A = 3/8. At  deflection  angles  above 
20° the A = 3/8 wing provided  greater  lift than that of the wLng alone at 
the  same  angles. This greater  lift  canTbe  accounted  for  to a large  extent 
by  the following reasoning: For moderate wing deflectione,  the  resulting .. 
breach  between  the  deflected wing and the body is  large  compared to the 
wing  semispan,  due to large  ratio ofcwirig root chord  to body radius. Under 
these  conditions  the wing panel  behaveslto  sane  extent as an independent - 
w i n g  of  reduced  aspect  ratio (for this case, A = 3/16) . Wings of' such 
slenderness  partake of the  characteristics af bodies and experience  signif- 
icant  contributions of lift due t o  crossflow drag. This is  apparent by the 
parabolic  shape of the  experimental lifk curve  (see  ref. 16) indicated  in 
figure 14( a) for  the A = . 3 / 8  wing in the  presence of the body. 

The  rectangular wings in the  presence  of  the  body  show  about  the same 
degree  of  agreement  .petween  theory and experiment  over  substantially  the 
same  range  of CLB and  as  for  the .I;;rbngul&- wings. 

Figure 4 shows  that  both  plan  forms exhibit no important  adverse 
effects  of  combined  angles of attack and deflection, and retain  their 
normal-force  effectiveness  up to at  least  the maxFmum angle of the  tests 
(approximately 45O) . 

Hinge momenjx of  the  wings in presence  of  the body.- Comparisons 
of theoretical  with  experimental  hinge  moments are given  in figure 15(a) 
for triangular wings i d  in figure 15(b) for  rectangular '~i .n@;~. The 
theoretical  values  were  computed  by the following relationships  which 
are  developed i n  the azpendix: 

- .  .. - . ... . .. 

. . ". 
" 
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Triangular wings 

chW(B) = Q(B) { Chw + [l - 2 (x) cr W(B) ]..I) CIJB variable 

'%(B) = %(B) hw (. + [I - 3 (5) IC&} 6~ variable 
W(B) 

Rectangular wings 

chW(B) = %?(B)'% 
aB vdiable 

For  the  triangular wings in  the  presence of the body,  r/s = 0.2, the 
theoretical  hinge  moments m e  within if20 percent of the experimental  in 
the  range  of % from Oo to 60 in the  variable c[ls case.  This 
20-percent  hinge-moment mwgin represents an accuracy in prediction  of 
the  chordwise  center-of-pressure  positions tm within +0.01 E. The  shaded 
areas  in  figure 15 represent  the  contribution to Chw(B) by a 0.01 E 
shift  in ~ L n g  center-of-pressure  position.  For the models having 
r/s = 0.4 in  the  range C L ~  from Oo to e, the  agreement  between  theoret- 
ical  and  experimental wlng hinge  mcments is not &e good as for  the models 
having  r/s = 0.2. Above 9 = 60, and for  both values of r/8, a large 
discrepancy  between theory and experiment  occurs  emphasizing  the  need  for 
an accurate  definition  of the vortex  field for wing-body  combinations  at 
high angles  of  attack. As in the case  of  lift,  the  effects  of body vor- 
tices  were  approximately  estimated  for  the A = 1 triangular wlng, 
r/s = 0.4, and are Fndicated in figure 15(a). 

In the  variable 6~ case,  the  theoretical  hinge  mornents are, in 
general,  within S O  percent  of  the  experimental,  representing a maximum 
of kO.01 E error in the  chordwise  center-of-pressure  position in the 
deflection-angle  range  of S, from Oo to 25O. 

For  the  rectangular wings the  theoretical  hinge  moments  are  within 
+lo percent of the  exper5mentaL  throughout the angle-of-attack  range  for 
the A = 2 and 3 wings in the  variable % case.  The  agreement between 
the  theoretical  and  experimental  hinge  moments  of  the A = 1 wings, how- 
ever,  is  poor. The experfmental  values indicate  at least an 0.01 E shift 
in  the  center-of-pressure  position f o m h  of that  of  the w i n g  alone. 

In the variable % case,  the  agreement  between  theory  and  experiment 
for the rectangukr glan forms of A = 2 aad 3 over  the wfng deflection 
range of from 0 to 25' was the sane as in the  case  of  the  triangular 



16 NACA RM ~ 5 6 ~ x 2  

wings. The wings  of A = 1 gave similar. agreement but Over the more 
restr ic ted range of froan 0' t o  12O.1 

The primary effects of wing plan form at  large  cmbined  angles of 
6w and % can be seen by a comparison of hinge moments of triangular wings 
(figs.  5(a) to 5 ( f ) )  with those of the rectangular wlngs (figs. 5 ( g )  to 
5 ( j ) } .  . This comparison shows that the rectangular wing hinge moments i n  
presence of the body are m o r e  linea% .trfth S, than those of the triangular 
wings i n  the  higher range of CZB tested. A t  these  high  angles, an 
inboard  loading loss occurs i n  the wing-body juncture due t o  the combined 
effects of body vortices and the wing-body breach  resulting from wing 
deflection. "he resul t  i s  an outboard shift i n  wing loading approximately 
along the midchord line causing, i n  the case of triangular wlngs of swept- 
back  midchord l ine,  a corresponding  rearward shift in center of pressure, 
as pointed  out i n  reference 17. Thia rearward shift in  center of loading 
on wings with sweptback  midchord lines gives a more nonlinear hinge moment 
than that exhibited by wings with unswept  midchord lines. 

Bending;  moments  of the wings i n  presence af the b q . -  Comparisons 
of theoretical with experbent" bending moments are given in figure 16(a) 
fo r  trianguhr wings and figure  16(b)  for  rectangdar wings. The theoreti- 
cal  values were calculated on t h e   a s s q k i o n  that the spanwlse center of - 
pressure of a-wlng i n  the presence of a body i s  the same as that of the 
wing alone. Therefore,  the  theoretical bending mments are given by: - 

In general,  the wing alone bending moments are in as good agreement 
with experiment as the theoretical  for both plan forms. For the triangular 
wings, the agreement between theory and .experiment i s  poor f o r  the A = 1 
wing, r/8 = 0.2, and f o r  the A = 3/8 wing, r/s = 0.4. The agreement f o r  
the latter is especially poor for  low b e  and w'ing incidences. The poor 
agreement f o r  both wings  must be the result of an inboard movement of the 
spanwtse center of pressure, inasmuch a8 the corresponding theoretical and 
experimental l if ts  (f ig  . 14( a) ) are i n  good agreement fo r  % f ram 0' t o  
about loo and fo r  S, from Oo t o  20°. The reasons f o r  this inboard move- 
ment,  however, are  not  clear.  Nevertheless,  for  the A = 3/8 wing a part 
of the disagreement is  probably due t o  the  effect of --root geometry, 
since this wing had a nonfilleted  root  section and theoretical  calculations 
were based on experimental data f o r  a wing-alone model which had 8 f i l l e t e d  
root section.  For both plan farms the A = 1 wings, r / B  = 0.4, show higher 
bending moments than could be accounted fo r  by theory, particuhrljr  in .the 
variable case. The reasons  are  not  clear  for  the  apparent  large out- 
ward.shif t   in  spanw3se center of loading (the outward shift i s  again 
obvious since the corresponding theoretical and experiment& W t s  are 
in good agreement). 
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Span load distributions of three wings in the  presence of the body 

alone  span  load  distributions. For the  variable % case  the  expected 
increased  inboard loading due  to body upwash  is demonstrated, pazticularly 
at % = 60. For the variable S, case  the  effect  of  the wing-body breach 
is noticeable as a loss of inboard loading, particularly at  S, = 200 as 
compared to the  wing-alone values. 

L are presented  in  figure 17 and  are cmpared vtth the corresponding wing- 

Drag of the wings in the  presence of the  body.- In the  low-incidence 
range  the  predicted drag rise (CD - Cain)w(B) I s  given by: 

t S, vmiable 

It was  found  that,  for WFngs of both  plan forms, the  theoretical  and 
experimental drag r.ise  coefficients were in  good  agreement in the  identi- 
c a l  angle  range  of 9 from Oo to 6O, and % fram Oo to 200, in which 
the  corresponding lift coefficients  were a lso  in good agreement.  There- 
fore,  no summary figures  for  the drag rlse  coefficients are presented. 

At  large  combined  angles a s m a l l  decrease of drag was effected  by 
increasing r/6 from 0.2 to 0.4 for  both  triangular  and  rectangular w l n g s  
of A = 1 (figs. 7(a), (b), (f), and (g)). The mi- drag for all wings 
on which drag was meamred showed  little  chatlge  with % in  the  range 

to loo; above 100, there  was a slight  increase in mFnFmum drag with 
increasing &8. This increased drag is  not  significant  for a wlng-body 
combination  but it might  be a n  indication  that  the nature of the boundary 
1a;yer  over  the wing was Hected by the body at angles greater  than about 
ClfB = loo. 

Interference Hft on the body due to the wings.- Canparisone  of 
theory and experiment  are  given in figure 18(a) for  the  body  in  the  pres- 
ence of the  triangular wings and in figure  B(b)  for  the  body  in  the 
presence of the rectangularr a s .  The  theoretical  interference  lifts 
are  given  by  the following expressions: 

LCL;r(w) = % ( w ) C g  % vaxiable 

The  theoretical  values of interference  lift  on  the  bcdy in the pres- 
ence  of  the triaqphr wings in the variable a~ case me in faLr accord 
with  the  experimental  over  the  range Of' a~ frOm %to 25* when r/S=0.2. 
For r/6 = 0.4, theoxy is in good accord with experiment Fn the  range of 
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aB from Oo t o  loo; beyond this angle range the  interference  l if ts  given 
by theory are  too  large. This discrepamy is believed t o  be a resul t  of 
body vortices and crossflow shock waves'as was pointed out i n  the discus- 
sion of lift on the wings. It should be noted that the  lack of agreement 
between theoretical and experimental wihg l i f t  in the presence of the body 
above aB = loo w a s ,  in  general, also more pronounced f o r  the  configura- 
t ions having 831 r/s = 0.4 than f o r  those with an r/s = 0.2. 

c 

L 

In the  variable S, case for tri-ar -8 ,  the- theoretical 
interference l if ts  on the body are  generally i n  fair accord with experi- 
ment& in   t he  range of wing deflection  angles from 00 t o  loo. The & 
range wherein theory i s  i n  satisfactory agreement w i t h  experiment tenda 
t o  increase with aspect  ratio for both values of r/s. A t  larger wing 
deflections,  the  existence of a relatively large --body breach  violates 
the  geometrical  conaiderations upon which the  interference  factor kB(w) 
is based and hence departure of theory from experiment is t o  be  expected. 
Such a departure i s  indicated i n  figure 18.(a) vbere, at   large  deflection 
angles, a decrease in interference ut; occurs , . resut ing  in  negative 
values fo r  some cases. 

In the  case of vaxiable C L .  for  the body i n  the  presence of the 
rectangular wings, good agreement resu$ts aver the  angle range between 
the  theoretical and experimental  interference l i f t s  on the body f o r  all 
aspect  ratios and r/s investigated. 

.. 

The comparison of the theoretica3.and experimental  interference lift 
on the body  due t o  the rectangular wings i n  the variable 6~ case gave 
essentially the same resul ts  as found for the case of the triangular 
wings. As indicated in  figure 18, theoretical  values based on a modified 
theory  (see eq. (Al) i n  appendix) are generally in   be t te r  agreement with 
experiment and the range of agreement i s  extended to higher  deflection 
angles,  particularly for the  rectangular K i n g s .  This modified theory i n  
effect  extende slender-body interference  factors  to  the case of a non- 
slender  codiguration. 

Distributions of interference normal force on the body due to the 
presence of the wings are  presented i q  figure 19. Three  wing-body models 
are  cansidered, among w h i c h  are incluakd combinations having the largest  
and smallest values of the  ratio cr/r,. The theoretical loading distri- 
bution on the body computed for c t ~  = -60 demomtrates a fair agreement 
of t o t d .  loading and,its   distribution'along the body f o r  all three models. 
A t  a~ = 20° the t o t a l  Loading was increased approximately i n  proportion 
t o  the  angle-of-attack  increase i n  each  case; however, some chmge in the 
load distributianr,is  indicated, p a r t i c u k r l y  for  the models having small 
cr/r  values (2.67 'and 4) .  

For 6~ = 6' +e thearetical  body load d i s t r ibu t im  f o r  the long 
chord triangular wing model (+/r = 16) is uniformly higher than the 
experimentd-i This disagreement .Ls t@e to me effect  of the wing-body 
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breach evidenced by the small region of negative loading developed on the 
body near the wlng leading edge. For the short chord wings the theoreti- 
c a l  loading is i n  good agreement with the experimental f o r  the triangular 
wing but i s  tn poor agrkement f o r  the rectangular wing. It is notable 
that the use of the modified theory  materially improves the agreement 
x i t h  the experimental load distribution  for  the  rectangular wing case  but 
does not  alter* the good agreement of slender-body theory with experiment 
for  the triangular wing case. A t  8~ = 300 the  distribution of load on 
the body for models of small cr / r  is not materially altered by the 
increase in wing deflection. For the model with Iwge  CJT, h m v e r ,  
the large wing-body breach  apparently allows a large  negative loading t o  
develop on the body f0rwai.d of the wing hinge axis due t o  the bleeding of 
positive  pressures on the bottom of the wing to  the  top of the body. 

The effects of high combined angles on normaL force axe apparent 
from an examination of figure 8. The general  nonlinearity of & 2 ~  

with variation in  S, is evident, and i s  only slightly affected by body 
angle of attack up t o  25'. 

B (w) 

Interference moment on the body due t o  the wings.- Comparisons of 
theory and experhent axe gtven i n  figure 20(a) for  the b- in   the  pres- 
ence of the tkmguhr wings and in figure 20(b) fo r  the bo& i n  the-pres- 
ence of the rectangular wings. The theoretical  interference M c p n e n t s  are 
given by the following expressions: 

In the  variable 9 
experimental interference 

(&) B (w> IkB ( W) cl$ 

6w variable 

9 variable 

% variable 

between theoretical  and case, good agreement 
moments on the body due t o  wings of both plan 

f o& is f ound over the entire range of CLB, except f o r  combinations 
having wlngs with the smallest r a t i o  of root  chord t o  b w  radius. 
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For both  plan forme in  the  variable % case,  interference  moments 
on  the body given by theory  are in good agreement with those  of  experiment 
Fn  the  range  of wing deflection  angles  from Oo to loo. Except  for  the  two 
models  having  the  smallest  cr/r,  the  modified theory again  provided  some- c 

what  better  agreement  wfth  experiment  than  did  the  slender-body  theory. 
At  large  deflection  angles,  except  for  the  models  having  large  cr/r, a 
decreaee  in  the magnitude of  interference  moment on the b&y occurred  due 
to a decrease of' body loadlng. For t h e :  models  having  the  largest  cr/r, 
however, a stabilizing  couple,  resulting from the  large  negative loading 
developed on the  body  ahead of the wing hinge  line (see fig. 19(f) ) , 
compensated  for  the  effect  of  the load loss on the  moment. Thus, in  the 
case  of the two  models  of  larrgest  cr/r,  the  agreement  at Large deflection 
angles  between experiment and theory  is good, though fortuitous. 

* 

Cnmplete  Configuration a t  M = 1.98, 2.44, and 3.36 

Combined  lifts of the wing-body configurations.-.The  configuration 
lift c-onent of normal force  less that of the body alone, CL& - C G ,  
is compared with theory in figure 21. The  equivalent  theoretical  value8 
are  given by the  quantity CG( B) + LICG(~). The theoretical  combined 
lifts  are in good  agreement  with  the  experimental  in  the  angle-of-attack 
range 0' to 6' with zero wing deflectian  for  both plan forms. a. 

~n the  case of vuiable Xing deflection with zero body incidence, 
theory and experiment  are in satisfactory  agreement in the wing deflection 
range 6' to 100 for both plan  forms  at all. test Mach numbers for which 
experimental  data  were  available. A t  large  deflection angles the effect 
of the  resulting  breach  between the trlng and body is  to  reduce the Uft 
of the wing-body combination (excluding the body nose)  to  values  below 
that  of the wing alone. 

No comparisons of emerimental cIpBw - GmB with theoretical  were 
made  since  it was found that  the resulting s m a l l  quantities  would  be of 
the  same or& as the  accuracy of the experimentsl values. 

Effects  of  Mach  number.-  The full-span models teated  at the Mach 
numbers 1.98, 2.44, and 3.36 were  not instr~erited to give the division 
of force and mcanents 011 the  body  and wing. Therefore,  direct  comparisons 
of Mach  number  could  not  be made on the  ranges  of  agreement of theoretical 
and  experimental  lifts  of the wings in the pmsence of the body and the 
body in the  presence of the wings. KotTever, 871 examination of figure 21 
shows  thrat  for  the  combined lqts, C * + L X , $ [ ~ ) ,  or  the  equivalent 
value, Cr2fw - CLg, there  is no significant effect of Mach number on the 

range8 of angles of attack and WLng deflection w h e r e i n  theory and 
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experiment  are  in good agreement.  Some  effects  of  Mach  number  might  be 
expected  due  to  the  fact that with  decreasing  Mach  number,  critical  cross- 
flow  Mach  numbers  with  their  attendant  effects  on  crossflow  occur at 
increasing  angles of attack. No direct  information  is  available in regard 

. to the  effect  of  Mach  number  on  the  angles  of  attack  at  which  body  vor- 
tices  become  important. Figure 13 shows, however,  that  the  normal-force 
curves  for  the  body  alone  are  approxbately  linear  to  about = 6O ai; 
the  test  Mach  numbers.  At  higher  angles,  the  normEtl-force  curves  become 
approximately  parabolic in shape due  to  the  contribution of crossflow 
drag (see ref. 16), implyin@;  the  presence  of body vortices. 

The following  conclusions  are  based on data from a d s -  triangular 
and  rectangular wing and  body  combinations  tested  at a Mach nmir of 3.36. 

1. The  mutual  interference  effects  of wing and body  in  combination 
can  be  estimated with good  accuracy  by means of  theoretical  interference 
factors  applied  to  experimental  wing-alone  characteristics.  The good 
agreement,  however, w a s  Umited to  ranges of body angles of attack UB 
and wing deflections  that  varied  with wing geometry.  The minimum 
ranges  of  agreement  are  given as follows: 

I Coefficient I aB variable, isJ = 0 1% variable, UB = 
Wings  in  the  presence of the body 

Lift  coefficient 00 to 200 oo to 6O 
Hinge-moment  coefficient 
Triangular  plan form @ to 25O 00 to 6O 
R e c t d a r  plan form oo to J50 oo to 60 

I Body In the presence of the wing8 I 

2. A decrease  of  lift b e l o w  the  theoretical  for  the  undeflected 
wings in  the  presence  of  the  body  occurred  at  bcdy  angles of attack  greater 
than  about 100. This  decrease  of  lift,  particularly  affecting  the  inboard 
wing sections,  resulted  from a decrease in the  effect  of  body  upwash  which 
is  believed  to be due  to  the  combined  effects  of  body-nose  vortices and 
transonic  crossflow. 

3. In combination  with a body, the  triangular Kings of  aspect 
ratios 2/3 and 3/8, which  have  large  root  chords  compared to the body 
radius,  showed  approximately parabolic curves of lift 86 a function  of 
wing deflection  angle. This parabolic shape indicates  significant con- 
tributions of lift d e  to crossflow drag of the WLng at  large  deflection 
angles. 
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4. A t  large body angles of attack,  the  variation of hinge moments 
of the triangular wings i n  the presence of the body were  more nonlinear 
with wTng deflection-than those f o r  the rectangular uings. This waa a 
consequence  of a rearward movement of the center of pressure f o r  the 
triangular wings which  accompanied an o u t w a r d  shift occurring a t  high 
wing deflections. 

5. For the triangular wing  and body combinations  having a large 
ra t io  of wing root chord t o  body radius, the opening of a relatively  large 
wing-body gap due to wing deflection produced a large negative  interfer- 
ence load  distribution on the body forward of the wing hinge axis. Thie 
resulted in highly nonlinear  interference  force and mament coefficients. 

On the basis of data measured a t  h c h  numbers 1.98, 2.44, and 3.36 
on  two smaller  scale full-span models of. two of the semispan configura- 
tions, the following conclusion w a ~  evident: 

1. The ranges of angles of attack and wing deflection wherein the 
theoretical and experimental values of the l i f t  coznponent of normal farce 
of the  configuration less that of the body alone were in good agreement, 
were insignificantly  affected by Mach nubber. 

Ames Aeronautical  Laboratory 
National Advisory C m i t t e e  f o r  Aeronautics 

Moffett Field, C a l i f . ,  Mar. 12, 1956 

. 
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The interference  factors used t o  compute the theoretical curves of 
force and moment coefficients  presented i n  the summary figures were 
obtained  either from elender-body theory  or  linear-theory  solutions. In  
cases where both  solutions were available,  linear-theory  factors were 
generally used, when applicable. The following table summarizes the par- 
ticular  references f r o m  which the interference fac tors  were determined. 
(The superscripts S and L refer,  respectively, t o  slender-body  theory 
and l inear theory.) 



An estimate  for  a  linear-theory  value of kB(w) fo r  both tri- 
and rectangular wings was made by the following: 

I n  figures which involved the u8e of kB(w), both  the slender-body value 
and the above modification were used. 

HINGE MOMENTS ClF' THE WINGS IN TEE PRESENCE OF TEE BODY 

The following  general  equations we- used to calculate wing hinge 
moment B : 

The term i n  the  braces  represents  the  center of pressure of the wing i n  
the presence of the body obtained, as euggested i n  reference 13,  by adding 

to  the experimentaJ. wing-alone center of pressure - chw the  theoretical ' CNw' 

shift i n  center of pressure, Y [($-)w - (z) 1. For triangular wings, 
C W(B) 

figure 4 of reference 13. For rectangular wings, linear-theory  value$ of 

(&)w are given i n  figure 6 of referenc.e 12; f o r  vaxiable %, 

(x) W(B) = (x) w 
based on .Unear theory f o r  wing8 uith PA ,> 2 are given in figure 6 af 

(see ref .  13), and for' v d a b l e  b, values 
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The body interference moment coefficients were calculated by the 
following equations: 

where f o r  both variable % and %, values of based on l inear 

theory are given i n  figure 7 of reference I 2  or  figure 2Q of reference 14. 
For specific cases equations (A8) and (Ag) become: 
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DISTFUXJTION CIP T " E p E N c E  NORMAL FORCE 
ON THE BODY DUE T,O W I N G S  

The theoretice 'body interference loading coefficient as a function 
of x, the distance along the body from the juncture of the body and 
the wing leading edge, calculated for .yariable % by the following 
integrals from reference 11. The va,rie&les of integration are  defined 
i n  the accompanying sketch. 

.. . 

- 



Supersonic-leading-edge wing 

(fib) 
Subsonic-leading-edge wing 

The loading for variable S, w a s  then obtdned by: 

wherein both  the  slender-body  value of and the  linear-the’ory 
approximation  (modified theory)  given by equation (Al) were used. 

kB (w) 
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TABU I.- PRES= COEFTICIEMTS OF THE W I N G S  THE PREGEHCL OF THE BODY 
(a) A = 4 t r i w a r  w ~ n g ,  r / ~  = 0.2 

1560 

1 6 8 4  
1 5 0 9  

d19 
d o 6  
6 1 5  

1 1 3 0  
1 5 1 5  

1J.85 

lam1 

l a 4 1  

1 0 9 4  inso 
9 8 1  
POI  

1 3 6 1  
1 S 0 9  
1 6 9 6  
1.306 
81 6 

l a 6  3 

l D 5 0  
1 1 9 ~  

1 0 0 2  

8 6 4  
,995 

3 9 6  
A 3 1  

A 4 1  
A 9 1  

1 0 9 5  

a19 

s e a  

lala 

ia19 
3 4 7  

d l 3  
.T 1 8 

6 9 1  

1 0 1 0  
3 0 5  
d o 0  
. la1 

l n o a  
.I 7 s 3 9 7  

arb 6 3 9  

. 7 6 l  sa7 
ann a 7 4  

8 0 6  6 8 4  
6 6 7  6 0 1  

3 1 9  a 9 4  
3 0 6  a 7 4  

3 1 0  a 1 9  
6 7 4  d31 
8 1 0  6 3 9  
6 1 8  8 3 0  
6 3 9  A T 9  
6 1 6  A 4 0  

A 3 3  3 8 1  
6 0 %  J 7 1  

P 5 1  d 6 l  

.'I65 6 0 3  
6 4 1  SOT 
5 7 5  4 5 0  

~ 4 1  .7as 

a63 6 8 1  
3 7 1  6 9 7  
6 1 8  A 6 5  

as8 
aoa 
6 6 1  
6 3 D  - - 011 - - 0 D 1  - 
b o 4  - 

0 1 s  

B o a  

0 4 9  

0 1 0  
D l 9  

0 6 1  
0 4 1  

0 4 3  

nos  

nas 
no6 

0 1 6  

DO9 

d B 0  

a 3 1  
J l P  
A 9.4 
0 6 9  
0 4  3 
0 1 6  
000 

I 

a l a  
aoa 
1 7 4  
6 3 8  
n 8 6  

0 3 5  
no7 

a s 4  

asa 
A n a  

n7n 
am0 
a3 I 
a 0 6  

9 6  7 

DO3 
03 1 

a 6 7  
6 4 4  
A 9 6  

8 1 0  
6 0 5  

aso  
a17 
 sa 
a06 
6 8 4  

aor 
6 6 4  
6 8 4  

4 9 9  
61 B 
6 8 7  

nr9 
A 4 1  

a77 

6 0 4  

A T 6  
A 1 6  
d B 4  

J O T  

aio  

sa7 

asp 
a6 1 

6 6 5  
6 0 4  
5 0 9  
A 1 0  
3 4 5  

d l 8  

9 7 1  
5 1 7  

.t04 

.7 7 6 

.I 6 0 
65q 
a 6 4  
367 
a50 

. w 
P 

. .  . ... . . .  I 
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a 0 4  - a 9 4  - 
a89 - D Q ~  - 
SDO - n e 6  - 3 6 4  - 0 1 8  - 
6 9 5  - D 9 P  - 
.740 - 
a 7 1  - g:2 1 
9 6 9  - p 6 1  - 

n 9 5  

n a p  

0 9 8  

0 1 6  

a00 

4 8 9  
0 9 8  
0 8 6  

- n o 7  - - - n e 8  - n 9 n  - - n P B  - 0 8 0  - - 4 9 3  - D 9 4  - - 0 9 4  - 0 9 3  - - D B ~  - 0 8 8  - - 0 9 1  - 0 9 3  - - ne8 - n 9 1  - 

n e 6  
,084 
1076 
0 9 0  
DB9 
081 
nag 
OB7 

- a71 - D S P  - - 6 7 4  - O S 6  - - a 6 4  - 4 6 1  - A 7 6  - 0 6 4  - - D 7 6  - D 6 1  - - 4 7 3  - 4 5 4  - 
I 9 7 6  - 1165 - 
- D P 6  - 1116 - 

ni.s 
naE 
na 3 
D.37 
D 4 0  
0 .37  
0 3 9  
0 4 0  

- n o 9  - s o a  - 
- n 1 4  - - a s 0  - - 0 3 4  - - na7 - - na7 - - 0 9 7  - 

D 9 7  
a 9 7  
OPT 
n. 9 7 
n g 8  
0 9 8  
0 8 6  
ne? 

aao 
a38 
A 3 0  

0 4 0  
0 4 7  
0 5 1  
0 3 7  
0 5 4  

ns? 
Dam 
D 3 B  

d13 
d01 
d10 

d16 
n06 

I n o 4  - no8 - 
- n 1 4  - - a i 7  - - ~ a 5  - - n33 - - D O 4  - - D 3 4  - 

D B P  - 
0 8 6  - 
0 8 7  - 
ne5 - 
ne0 - D B 3  - 
4 6 9  
0 7 4  - 

D P S ’  
D 9 B .  

g::. 
0 9 0  
0 9 0  

- 4 0 9  - 0 9 s  - p o p  - - a94 - 0 9 7  - 0 9 6  - - 0.91  - a 9 8  - dso. - - n n 9  - 3 9 8  - ass- - - 0 9 0  - 091 - D B P  - - ,087 - 0 9 0  - a88. - 

A 0 1  - D l 1  

0 1 0  

- n J i  
- n l 9  

- 0 1 7  
- n 7 a  - n ? n  - na7 - ne7 - A 7 8  - 0 7 7  - 0 7 9  - S l P .  

- D I O  - n17 
- 4 6 1  - D l 7  

a 6 6  - 0 8 0  - 0 8 1  - 
as0 - naa - 1 1 8 3  - 

$ 3 0 0  - A 7 1  - a80 - J 7 . l .  - 8 7 . 9  - A81. - 
3 5 0  - 0 7 8  - D 7 8  - 

a 4 4  
0 3 1  - 
n a g  - 

- n o s  - Doe - 
- n a 4  - 
- 0 7 3  - - 0 6 7 ’ -  

- 0 7 0  - 

L 

I . . . . . . . . .  . 

. 
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-. 

% - 
303 

3 1 9  

5 8 3  
A 8 7  

1 4  4 
8 7 8  
$76  

ass 

8 0 s  
8 3 6  
$ 3 4  
.7 1 7 
6 8 8  

6 6 0  
6 0 1  

6 9 1  

6 5 6  
911 
8 0 5  
607 
.7 s 7 

3 0 9  
6 8 6  

BS4 
6 6 1  

$90 

B e y  
s n 4  
d O B  
.716 

d d 1  
637 

.74 1 
6 6 1  
6 S 6  
6 7 8  
6 6 1  
A 6 1  
A 8 1  
507 

d o l  

6 8 9  
6 8 1  

d o l  
6 1 5  

3 6 1  
dB8 

6 4 8  

.7 n 6 

.7 6 6 
3 4 s  

6 0 4  
.7 5 1 

5 8 9  

a 4 0  
,709 

d 8 3  
d l 1  
A 8  0 
A S 6  
A 0 1  
s 4  6 
3 S l  
3 4  J 

d l 3  
6 3 5  
5 4 8  
6 0 7  
A 6 7  

A 1 7  
A I 0  

A 0 0  

A 4 0  
6 3 6  
A 0 1  
3 9 9  
6 4 1  
A 6 6  

A S 6  
5 7 4  

A 3 9  
37s 
S 9 1  
3 1 9  
8 1 4  
ass 
a i s  ras 
A 4 9  

3 9 8  
A 0 1  

3 3 0  
3 T O  

3 0 9  
a00 
a 6 9  

603 
A 9 1  
A 6 7  
A 5 1  
A07 
S 4 1  

A 9 8  
A 4 9  

a o s  
1 a 7  

0 6 %  
0 4 9  

8 9 8  

1 6 9  

0 9 0  
0 7 0  

0 4 6  

JV9 
1 5 6  

3 0 9  
as 6 

n e 3  
naa 
0 6 5  

a69 
a 4 8  
PO1 
179 
3 4 7  
5 P B  

3 4 1  
1 9 8  

nos 
0 5 7  
0 4 9  
0 3 8  
0 8 6  
400 
0 1 0  
0 8 6  

A 9 4  

S9 1 
A S 7  

S O B  
3 5 8  

1 6 8  
9 9 9  
3 9 3  

A 9 9  
A B S  

a 4 4  

311 
306 
1 6 9  

A 9 1  
A 5 1  
A 1 9  
A 0 4  
3 7 a  
369 
3 1 6  
J S 4  

6 4  0 
6 8 5  
A B 9  
A 7 S  
A 2 8  
3 0 8  

3 8 8  

J a g  

6 7 6  8 8 9  a 0 4  d40 
1 4 9  8 0 9  3 4 P  d o l  

A9 6 

6 6 1  
S 4 8  

d l 4  
A T 6  
0 7 8  
A 4 3  
A T 0  

6 9 3  
6 0 9  
6 5 3  
d D 8  
A T 6  
A 7 9  
A 4 4  
3 8 4  

A61 

-1 ! 
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P 

1 0 6  
-105 

1 0 8  
1 0 1  

3 1 3  
1 1 1  . a13 
5 0 9  

. I O 9  
d l 3  
i l 3  

i l 6  
i l l  

1 1 6  
i l l  
211 

I09 
1 1 1  
1 0 9  
1 1 6  
t l l  

i l l  
a11 
I l l  

I o 6 8  
1 9 4 9  

3 4 4  
3 9 8  

386 
* a 7  

l n n g  
i n l o  

9 1 9  
D l 4  

3 3 T  
A 1 4  
A 9 9  

I n 1 8  
l D 3 4  

S l Y  
b S 1  
593 
3 4 4  
6 4 6  
AT4 

1 i l 3  
S Y T  

3.8 
4 3 4  
d T T  
3 4 1  
3 30 

n a g  

n 3 4  

.. . . .  . 

n 9 s  

1 9 s  

ne1 
i l l  
a 1 5  

A04 
LO4 

L O P  
5 0 4  

5 1 3  

i l t  
L l U  

5 0 9  
A09 
i l l  

i 1 4  
1 1 4  

5 1 4  
a 1 0  
a 1 0  

9 9 1  
1 0 4  
LO4 
i l l  
A % l  
511 
111 
ill  

a l a  

1 6 .  
m a  
d l 9  
a 37 
a 6 6  
5 9 9  

.7 7 0 
a 4 7  
.TO8 
.7 0 5 
A U l  
5 0 0  

.ST3 
A 1 0  

9 3 0  
f 6  6 

d l 7  
6 3 1  
A04 
dl8 
5 30 
A 6 3  

0 0 5  
A 0 7  
d l 4  
5 3 4  
A 5 T  
A I  I 
3 6 1  
3 4 1  

D 8 6  nap 
9 8 0  

5 0 9  
-109 

a73 

095 
L Y T  
d o 0  
i o 1  
i o 9  
AOD 
3 0 9  
1 0 9  

+OB. 
1 0 4  
LO 4 
i l 3  
513 
513 
5 0 9  
t o 9  

D I P  

n 9 s  
098 

5 0 6  
i o 5  
A01 
L O 6  
aes 

A 7 4  
6 8 6  
1.0 
1 3 1  
i 4  9 
1 0 3  

671 
6 4 8  3: 
A63 
AS1 
3 3 6  nss 

b P 8  
5 5 6  

A l a  
A 4 0  
A 0 4  
366 
3 6 0  
Jon 
6 6 1  
b O 0  
5 1 0  
3 9 1  
310 
I 0 4  
1 4 1  
P I S  
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T W  11.- PFtESSURE COKFFXCIEilTS OF THE Bomr IA THE PRESENCE OF THE W I N G S  - Contbued 
(a) A = 4 triangular Mug, r / B  = 0.2 - Concluded P 

F 

Y 

. . .  

c 

.. .. . , 



. .. 

1 1 3 4  
l a 5 9  
1 3 8 4  
1 5 D 9  
16.34 
17.66 

80109 

l a d 9  

JO' 1aa4 

81.34 

a 3 8 4  
a 569 

o a o  

at7 

1333 
LIPS 

0 8 0  
D 4 5  

3 8 7  
D 3 P  

1 0 4  
0 6 6  
D l 9  
9 1 6  

o a o  - 
stoa 
n t x !  n s s "  

D l 9  - 
D l 0  - 
8 6 4  

1098 . -  
9 9 7  - 
D 4 0  - 
D l 8 .  - 
n o s  

oa n 
n1 8 
D l X  
a 4 0  

0 9 5  
D 6 6  
0 6 7  
D 5 8  
D f  6 
416 
0 0  8 

no a 

n a o  
D l 0  
D l 1  

n 5 7  
D P ~  
1331 
n41 

a 4 8  
as1 
D 4 5  

D l 7  
0 0.4 

- D P O  - D l 8  

- D O 1  
D O 1  

- D O 9  - n a g  - a30 - D 5 1  - n33 

- D l 5  
- D l 4  

- A 0 3  

nao  n l s  
no6  
no0  
no6  

n1a 
n a 4  

no0 

0 1 6  
4 7 1 4  

D l 9  
D l 1  

" DUO - Dl8 
D O 1  

- DO1 
DO0 

- D l 1  

- n o s  

- n o s  - n1a - nl4 - DO5 
DO4 

0 1 9  - 
D l 8  - 
DO7 - 
0 0 4  
DO5 

D 00 
n o s  
D O 5  - 
D l 1  

noa 

no9 - 
no1 

D l 9  

2 3  
D 07 
D l 1  
DO1 
4 0 0  
DO3 
DO0 

6 1 6  
no6 

- DPI - n 1 9  
1148 
4 7 s  
a s 3  
n e t  

- n95 

.- n P a  

- a80 - a a o  

a 1 3  
a 7 a  

- n98 

- na9 
no3 

- n a s  
n a 7  

- D 4 6  

- 5 0 5  - D 7 8  

411 

D 5 5  
A S 5  

- D e l  - 1 0 3  

- 0 8 1  

- D l 9  

1 0 6  

- x196 
171 

- a00 
- L O P  - 0 5 3  - D 4 4  - 0 4 5  - D l 6  

- D o l  - 
- nao - 
- no7 

0 3 4  - - n11 - - ns4 - - D S S  - - D 4 9  - - D 4 T  - - 0 3 9  - 
- 1911 - - na6 - 

- D l 3  - - nao - 
n4 1 

- A64 - - a 0 4  - 
- 1 0 1  - - nqi - - n00 - - 0 0 6  - - D711 - - D 3 6  : - noa - 

- n a i  - n s l  - - nao - DIP - - DO6 - DO8 - 
- 1114 - n o s  - - no4 - a01  

- . p i n  - 010 - - nnu - 014 - - 0 8 7  - a 1 9  - - 0 8 3  - DIU - 

- D l 5  - 1 D l  

- D l 5  - D O 7  - - 'DO4 DO3 

! :  
. .. .. . 

'1 I 
. . . . .  

nao  - a n i f -  
n o s  - 
DOa 
DO0 
a0 4 

-Doe - n o 4  

b r a  - 
no9  - 
n l o  
n n x  - 
A 0 8  

4 a o  - 
D O 5  - 

0 0 8  

o l a  - 
DO8 - 
DO5 

no1  D l . 0  

*sa - 
n a g  - 
aat - 
no1 

- 

D l 6  - 
0 0 1  

dot O D 0  I 

nos - D O 9  - 
0 0 3  - 
D l 6  
D l 4  - 
DO1 
DO1 - 
DO4 - D O 5  - 

- 
nx?' 

na1 - nos - 
n o a  
no1 I 
4 1 s  - 
DO1 - 
D O 5  - 
DOT - 
D O 6  - 

Am;. - 

n a s  
0 8 3  
0 0 0  
D O 6  
DO7 
DO0 

D l 8  
i o 1 1  

nao 
n1e 
D O 1  
D l 1  

nac 
n a i  
DO8 

D O 9  
411 

a10 
n a 4  
n a 5  

2 1  
d o l  
nla 
D10 
0 1 3  
0 1 8  

PO0 
A 1 0  

D S ?  
0 3 1  
0 4 0  
D O 5  

DO9 
DO9 

n o s  

D l ?  - 
n a a  - 
D l 8  - 
rile - 
o a a  - 
D l 4  - 
D l 8  - 
D l 7  - 
D E 9  - 
0 3 8  - a30 - 
DO8 

aa3.. - 
D E ?  - 

- 

n a 9  - 
 ST - 
D 3 6  - 
0 3 0  - 
116 
D 4 4  - 
D l  - 

- 
n4 - 
nu0 - 
n o 4  - 
0 4 0  - 
D S 4  
a s 5  - 
ns4 - 
D l  - 
D I  - 
n4 - 
as - 

- 

D l 4  - 
DO4 - 
D O 4  - 
no4 - 

D 7 6  - 
a169 - 
0 6 7  - 
AGOl - 
0 7 3  " 

0 7 5  
D 6 0  

n68 - 
n 4 a  - 
0 7 7  - 
n 4 3  - 
119 - 

4 9  - 
D d 9  - 
0 8 4  
a 7 9  - 
A 7 8  - 
n83 - 
n u 3  
D S ' I  
D 4 3  - 
D l 0  - 
U 7 0  - 
0 7 6  - 
D E 1  

n 4 6  - 0 7 5  - 
a09 - 
4 8 5  - 
0 7 7  
o s *  - 
0 6 6  - 0 7 3  - 

- - 

$.as 
- 
- 
- 
- 

a s 4  - 

- 

- 

ne8 - 

- D l 5  - - D l 6  - 
- DO8 " 
- 010 - 
- D l 5  - - n l 6  - - n o 4  - - n a 3  - - 0 3 0  - - n s o  - - 0 1 s  - 

D O 1  - 



. . . . . .. .. . . .. . .  . 

W 
w 



TABLE: =.- COEFFTCIEmTS OF THE BODY IN THE PRESENCE OF THE WX'iG-S - Continued 
( c )  A = 1 triangular w-, r / s  = 0.2 

- ,031  - - p 3 a  I - io31 - - P J B  - - 0 8 8  - 
- D2.B - - n a 3  - 
- 'nos - - P U P  - - 0 5 4  - - n31 - - p a l  - - nxs - - 'ox1 - 

- 069 - 07a 
- 0 7 8  - 073 - 073 - 46a - 0 6 0  - 0 6 8  - rosa - n61 - 063 
- 0 4 9  
- 9 6 7  

- D 7 4  

DB7 
0 8 6  
D Q I  

,096 
0 9 4  

0 9 4  
n 9 7  

0 9 5  
,095 

0 9 s  
0 9 6  
0 1 6  
0 7 0  
0 6 0  

! I  . . . .  



. .  . - . . . . . . . . . . . . . 

9 

- .. . . .  . 

4 . I 

6 9 4  
8 3 7  
9 8 1  

l a d 9  
1 4 2 1  
15.56 

1 8 A 4  

0 151 
1 9 d 7  

PP.75 

9 SAP 

11as 

IMO 1700 

a 4 a 9  

TABLE Et.- PRESSURE C O R F l ? I C ~ S  OF THE BODY IN TEE PRESENCE OF THE KINGS - Cathued 
(c) A = 1 triangular whg, r/a = 0.2 - Concluded 

a 4 4  
a4 0 
L 3 6  
231 
L 4 9  
d l 9  
PO7 
PIS 
l e 6  

E 1 7  

5 4 1  

a 4 1  

an7 
J a o  

a17 
J14 a10 
i:: 
a38 : 
P76 
3 4 4  
319 

319 
J 4 0  
A B P  ' 
9 9 7  

3 0 9  ' 

F2 

G 
8 
P 

3 

c r 



.. . . 

D O 1  
D O 1  

0 0 6  
0 0 4  

0 0 6  
0 0 6  

n o 4  
0 0 s  
001 noa 
aou 
no8 

0 0 4  

4 0 1  

x106 

no1 
n o s  

0 0 9  
no6 

P O 4  
P O 6  

n o 4  
001 

a o a  
no1 
nos 
noa 
D O 7  

0 0 1  
no1 
noo 

0 0 4  
n o 3  
4 0 3  

nos 
a06 
n o s  

0 0 1  

0 0 1  
bo1 

0 0 s  

B O 1  

- $18 - - rial - - 019 - - 'as3 - - A l l  - - 014 - - 0 0 6  - - 0 0 5  - e o 4  - 0 1 6  1 - 018 - 0 0 9  - 
0 0 6  
4 1 1  

- 0 1 9  - - 017 - 
- 0 1 5  - 
- 0 0 3 -  

- n 8 6  - 
- nat  - 
- n o 9  - 

nos - 
0 0 4  - - 0 1 9 -  

" 011 - - n o s -  
n i 8  

, 0 8 4  

. . .  . .  
: I  
: 8 

0 4 1  

n 4 5  
0 4 s  
0 3 9  
0 5 4  
03$ 
n41i 
n48  
0 4 T  

0 4 8  

0 4 4  
0 8 0  
a03 
0 1 5  



. , . . , . . . . . . . ..  ... . . , . . . . . . . . . .. . 

S + 

4501 - na'f - nus - 0 8 4  - 018 - 0 1 s  - 41a 
J.18 

- D 1 6  
0 1 6  

- n57 

D l #  
0 0 8  

nos 
aoa 

l0.l 
D O 1  

DO0 
DO1 
DO3 

D O S  
n o 4  

no3 
no1 - DO3 - nos 

- no3 
- n o s  - no1 

no1 
EI 
114 
nar 
0 1 9  

D 2 D  
0 1 0  
0 1 3  
0 0 7  
D O E  
DO0 
0 0 4  
n o a  
no1 
no8 

6"r - D P 8 -  - o a 4 -  
- nao- 
- 1 0 8 7 -  

- ~ 8 4 ' -  
ns7 
a 1 4  
no> 

- no8 

- 0 8 6 -  

0 1 s  
- DO6 - nos - 0 0 s  

15.r 
BW =O" 

0 l P  
DO1 
0 0 3  
n o a  
n o 5  
PO5 
0 9 6  - E 
0 6 0  
1 1 8  

0 4 7  

5 1 4  
0 4 9  

- n a g  - 0 8 6  - D E 6  - 0 8 0  

- D l 8  
- 417 

DO6 - D 4 1  - 091 - D 4 T  

DO6 
D l 3  

- n o 6  
no1 

- DJO - D P 6  

- ~ a 1  
- nza 

- nia  
- n l a  

n 6 a  - 0 1 4  - 0 9 6  - D 5 9  - aoa 
n ~ 4  
nos  
no1 

- ns1 
- 0 8 7  - n s s  
- ,014 
- DIO 

D l O  
DOT 
0 0 0  - a 1 9  

A 0 6  
DO4 

D O 1  

- D 8 9  

n1o 

D 4 6  
D 4 E  

O S 9  
os 1 
511 
3.89 
5 9 6  

a83 
J.s5 

a93 

n 4 a  

0 4 8  

a 0 1  

an a 

- D E B  - n s l  - D a o  

- no8 
- 017  - D l 5  

n9 E 
A 8  1 - 0 5 s  
DO9 

- no1 
A 0 0  

- 0 0 4  
n o s  

- 0 8 6  - D P P  - n 1 9  - n a l  - D l 3  - nzo 
A 9 8  
m a  
J.14 
61 6 

- nla 
- nom 

DO4 
D l 0  

- 0 3 1  - - nu1 - - o s 1  - - ,001  - - D I ~  - - D O 9  - - n o 6  - 
D l 1  
n46 - 0 4 6  - - DO1 - - D I D  - - DO7 - - a 0 1  - 

- 0 3 0  - - ,083 - - nao - - 0 1 9  - - 0 1 7  - - DOE - - no9 - 
0 3 4  

- no8 
D 6 4  

DM - no4 - - D O 6  - no7 - 

a 3 1  ana 
& a i  
n 1 9  

no8 
no6 

no3 
nos  
n1o 
a s s  
ns8 
n u 4  

D l 8  

D O E  
D O 6  

n o 0  

D E 0  
DEB 
D l T  
011 

DO1 
0 1 3  
D O 1  
DOP 
D O 1  
D l 4  
D I 6  

no6 

- 031 - - a 0 1  - 
- D l 9  - - D 8 7  - 
- D l 1  I 

- oai - 

- n o 8  - 
a m  
n i l  

- n a o  - 
n o s  

J. 0 0  

- D O 6  - 
- D l 1  - 

0 0 1  - D J 4  - 
0 0  - A 9 1  - 
DO4 - D l 1  - 
DO6 - no1 - 0 0 5  - D l 3  - 
no8 - os4 - 
oof - n a b  - 

no9 0 1 6  
,004 n o 9  

not a i 8  - n o s  nos - - no8 0 0 4  - - no8 DIE - no1 o m  
n i l  
nos 
non 
nos 

no1 

noo 
n l c  

DO1 
0 0 3  

D O 4  
D l 6  

DO8 

.OPT 
D 4 T  

no1 

no5 
no1 
nos 
n o 8  

4 a 3  
n a 4  

0 4 s  

DOT 
D O E  

0 0 6  

0 8 4  
081 

1 6 6  

a 1 0  
a o s  
a 9 4  
A B 8  
n 7 4  
0 7 0  
D T P  
0'76 
1184 
0 9 0  
n 9 4  
n96 
519 
5 0 9  

5 6  6 

3 4 7  
1 5 1  

3 1 9  
5PO 

1 0 8  
a 1 4  

5 1 6  
510 
5 8 9  

a4 1 
5 4 3  

5 9 3  
a06 

5 7 5  
P O D  

4 6 1  
a 4 9  
5 a a  
A 9 0  
D 9 0  
1 0  a 
a4n 
a 4  7 
5 4 7  

a4 a 
ana 
'L4 5 



rn - nso - n a s  - OB0 - b a o  - 4 1 6  

3 0 7  
4 6 4  

- 011 
- no7 - 0 0 9  - 1 s .  - n a a  

0 1 4  
nal 

1o"l - b a s -  
- 0 1 7 -  - 0 1 7 -  

- b91- 
- b 1 6 -  - b O 7 -  - b 0 0 -  - n i 3 -  - a l a -  - $ 0 8 -  - 0 1 6 -  - D O 6 -  

% 

3' 
n a s  - 
0 1 s  - 
nra - 
no1  - 
n o 8  
n o 4  
no3 
noa 

Q 1 4  - 
0 1 4  - 
D O 7  - 

B O 4  - 
J1S 
D l 8  



- na7 - nso - - oao - n u 4  - - n a a  - an7 - - nu1 - 0 8 6  - - nla - ni6  - 
0 9 5  - n1a - 5 1 4  n00 

- D O E  nos  - 0 6 6  - 0 6 0  - - n o 9  - n r a  - 
no1 no1 

nos, n o 7  

- 0 0 4  - A 1 0  - 

nos a00 - 
- aaa - o s 1  - - a a a  - 1086 - - oaa - dam - - a n 9  - n a g  - - 0 1 3  - a l a  - 

8 4 1 .  fib, 
aao BII - ns9 - n > s  - 

- no8 - a11 - 
A40 1)69 - 
no1 

a04 - d l 1  - 
D l 0  A 0 7  - 
0 0 9  A09 

n JO 
0114 
rOU6 
0 9 6  
016 

0 1 5  
a05 

a 6 1  

.a01 

no9 

n a 9  
4 a n  
no7 
no8 

.... 

E 
z 

P 

. . . . . . . . 



TABLE 11.- PRESBURE COEFPICIENTS OF THE BODY Dl THE PFESENCE OF THE WINGS - Continued 
(f) A = 3/8 triangular wing, r/a = 0.4 

- D B O  - ne6 
- 0 1 %  - a g o  

- 0 1 5  - , 002  
- 0 7 6  - a 9 0  

- a19 - 0 8 9  - D E 8  - 0 9 5  
- 0 9 6  - b 9 7  

{ 3:: 1 9":: 
8 8  - D 0 7  - 0 0 6  091 - a 0 4  - 406 - 0 9 5  - D 0 9  - ns7 - 0 7 1  

- D E 9  - - n a a  - 
- n 1 9  - - n a o  - - n 1 4  

a a o  

- n7a - 
- 919 - 

n a a  

b A 8  - - D l 8  - 
- . l o 1  - - 0 4 4  - 

D O 3  

- n a a  - 
- 0 1 6  - 
- a 1 4  - - n o 6  - 
- ooa - 0 1 8  - 

not 

- 4 2 1  - 
- 0 8 0  - 
- a04 - D O 4  

- D l 1  - 
4301 
dl14 

0 9 4  
D l ? .  
D 1 J  
D l 5  
D O 0  

401 
8 0 1  

4 06;  
D O 4  
D O 3  

na4: 

no6 
n i a  
0 1 8  

A S 7  
4 3 1  

D l 7  

D l  1 
a1 1 
011 

D l 3  

n o 6  
n o s  

na 5 
n a 2  

n o 5  
no9 
rial 

- 0 1 1  - - ~ a . 4  I - D l 6  - 4 1 4  - - D l 3  - - DO4 - n n 6  - D O 1  - 4 0 3  - DO4 - - P O 4  

- 4 0 3  
D Q l  

." 

- noa 

- nso - Dab 

- 4 9 s  - 0 1 4  

- A 8 4  

LO7 
,434 
16.5 - . lo3  

- 0 7 1  
- n e 7  

- 0 4 3  - D l 7  
019 

- 4 3 0  - 
- oa3 - - 4 a a  - 

0x4  - 
- 4 s a  - 
- aaa - 

- , 005  - 

- D l 3  
P 5 T  

- 0 3 6  - - 1 9 4  - 
- 0 3 0  - 

bOP - 
DO6 - 

- m o  
1193 

11?7 
1199 

D 9 5  
D 9  6 

- D b 4  - D Y B  

- 0 9 7  
- a 9 7  

- n 7 7  

d 4 a  

- D Y B  

- 6161 

I 

. .  .. . 

: .. . .  . 
! i I /  

. -  .. . 



'IIABLE 11.- PRJ2SEILTRF: COEE'FICIENTS OF THE BODY IN THE PREGEmCE OF THE W I N G S  - CmtFnued 
(2) A = 3/8 triangular wing, r / a  - 0.4 - Concludea 

- 0 1 1  - - 0 0 4  - - o a s  - - nzo - 
- 001 - 

no0 - - D l 1  - 
0 0 4  - 
0 0 4  

a01 - 
001 - 
0 1 3  

nos 

0 0 0  

0 8 9  
O S 1  
os0 
0 1 0  
nio 
0 0 3  
0 0 4  

D O 4  
001 
0 0 0  
0 0 8  
0 0 1  

A 1 9  
n o 5  

- 0 8 1  - D l 5  - D l 6  

- DO7 
- n i 4  

0 0 3  
aa3 
DO7 
no7 
0 0 4  
0 0 1  
0 0 4  
0 1 0  
aao 

- D l 6  - 0 1 s  - A i 8  - 0 1 4  - 0 0 6  
0 0 4  
0 0 6  
D l 0  
a09 
0 0 6  
DO6 
811 
, 010  
0 0 1  

I 

0 8 0  

dB8 
0 7 4  
B O O  
A 0 6  
1 0 9  

A S S  
as8 
1 1 6  
1 1 4  
4 4 1  
P O 6  

3099 
J 0 4  

0 0 4  

00s 

a a a  

n g 4  

01s 
n a g  
1 0 8  
d l 6  
A18 

a10 
a 1 0  
1 4 7  

A l a  

pas 
a07 
a 0 4  

00.5 
D T 3  

1 0 6  
A i 8  
111 
a 1 4  
1 0 9  
A l l  
1 4 8  

0 9 7  

0 8 7  

aan 

f 



. . . . . . . 

- 1134 - D P 6  - DPI - D l 8  
- 0 x 7  - 910 

n 9 6  
0 9 1  

- n 4 7  - n u 1  - n a 5  - 9 1 s  

- 1016 

- DO6 

. -  nu?. I nas - 
- ~ 3 3  - nsa  - 
- na1 - D E O  - - D l 9  - 1019 - - n z e  - 0 1 8  - - n o 9  - no9 - 

,300 - 0 0 9  - 
0 3 1  n o 5  - n3a - nes  - - n 4 v  - D 4 1  - - D S O  - D 4 7  - - 0 x 1  - no8 - 
D O P  nos - 
D O 4  - DO4 - 

o s 3  
DST 

D l 9  
1118 
no9 
D O 7  
DO7 

nao 

n31 
114s 
,346 
DPB 
,009 
DOV 

- ,330 - - n o 4  - - D l 7  - - n a s  - - D l 0  - - a14 - - no0 - - DOE - - D O 3  - naa - - Dan - 
- 0 1 6  - - n o 4  

- D X 3  - 

a s 9  

SI26 
D.1 
n 1 7  
D l 4  
D 4 4  
0 8 4  

D I P  
D l 8  

D B l  

0 8 7  

nu8 

na1 
no9  

n 4 ~  - 
0 3 s . -  oa8 - 
n19 - n a s  - 
n 1 4 : -  
n13.- 

D l 3  - 0 0 6 "  

D 1 4 . -  
rosa.- 
n o u . -  
no1 - 
DO6 

" I  . . . .  . .  

- ne1 - n u l  - DE0 - 181 - 9 7 8  - nee  - D 8 4  - 0 7 6  - 0 7 7  - n 7 4  

- n 8 5  - ~ 7 6  
- 1 8 0  - n71 

- n a 4  - D T S  - D B O  - 0 7 8  

- D B O  - 0 6 8  
- 0 5 7  - 9 6 4  

- n 5 5  - 06s 

- D77 - ,071 

- 078  - D l 1  

- n 8 6  - n 8 o  - n a a  - 9 7 8  - n 7 b  - nta - T I .  - DTP - 9 1 4  - D T 6  - 010 - nT1 - D6B - D T P  - 0 8 1  - nve - D S Y  - n g a  - D 7 0  - B a a  - 0 7 8  - n T 4  - 1 7 3  - D 6 I  - 0 6 8  - 0 6 0  - 0 4 7  - 8 5 3  

. . .  . 



.. . . 

I 

. . . . .  

I 

. . .. . .  . 

4 " 
I 

1500 

165' 

.. . 



, 

- A I 4  - - 411 - - D l 0  - 
a 4 1  
216 

- no4 - - A 4 6  - - A 6 0  - - A 6 4  - - ~ 6 a  - - n 4 0  - - n a a  

- n i x . -  
- n15 - 
- a 0 6  - 
41 1 

.- w3"- A S 0  

- D 6 0  - - D 7 6  - 
- A 7 1 . -  - n 6 J i -  
- n 7 ~  - 

- n a 7 !  
- P i p ! -  - a11 - - n10.- 

n a s  ' 
. l D b  

- a l 3 "  - A O O "  
.- ope. .  - - aoa" 
- A 8 2  - - A 4 1  - - A 3 9  - 

. .  

I 
i !  

' ,  ii 

0191- A 1 7  - A : l 4  - & I 9  

I 

A 1 5  
A 1 5  
A 0  9 
d08 
DO 7 
A 0 8  
017 
a a  5 
0 3 0  
a s s  
D a a  
n l v  
A 1 6  
n x u  
A 0 0  

A.0 3. 
9 1 3  

A l l  
A 3 1  
4 4 0  
A 4 7  
A 4 0  

a 0 2  
n 4 4  

'I I 

- 5 1 4  - A 1 6  - m a  - 018 - n o 9  - nln - JY0'7: - 0 0 8  - A 0 0  - A 1 0  
A 0 0  A 0 3  - A O ~  - n o 0  

-  AI^ - n o 9  
-  AB^ - n . i ~  
- A 8 0  A 1 6  

- 0 1 7 ' -  A 0 7  
A 0 0  A 0 6  

- A I B , -  019  - 4 1 8 , -  D l 1  - 0 1 3 1 -  n t s  

- n3a.Y a l a  - ,144 - ass  

- A 1 0  - ,010 
0 0 4 .  A 1 9  

- 4 1 5 3 ' -  0 3 6  - D3D ! -  nl7  - A 1 6  - 0 0 5  - n u 6  - A O ~  
001 n o s  

- n1a - 010 - no6 
- no5 - no9 - no? 
- n s 7  - nao  - no0 

- a 0 9  

- a20 

O O 3  

- A 7 6  

- A b 4  

- A 6 1  - A 6 7  
- 0 6 8  - A 8 i l  - A 7 3  

- A 3 Y  

- 0 6 9  

- ~ 6 a  

- n 5 y  

- 0 1 s  

UI 
0 

- ~ 7 8  - ne1 - 0 7 3  - .a19 - n?2 - A E O  

- 0 8 7  - 0 9 4  - ~ 9 9  - 5 0 0  - . loa - 1099 

- a 9 9  - naa 
- 0 9 %  - 0'15 
- 100 - 0 0 0  

- 1078 - 9 5 9  

- A 7 8  - 0 , l R  

- A B S  - :DSa 



TABLE 11.- PRES- COEFFICIENTS OF THE BODY m THE FBESENCE OF THE ~ G S  - Ccmtbued 
(h) A = 2 rectangular wing, r/s = 0.2 - Concluded 

1 1 3 4  
11.84 
1859 

1 8 0 9  
16.34  

1 6 5 O  
8 0 0 9  

a a m  
a 1 8 4  
s 8 0 9  

81.34 

- 0 1 6  
0 9 3  
5 6  4 
9 1 8  

O S 6  
9 9 9  

- 0 0 6  

- 0 0 s  

0 4 0  

- n18 

- 0 a 9  

- 017 

- 

1 1 . 3 4  
l E d 9  
I S 8 4  
1 1 0 9  
16 .34  

174O 
~ o n g  
8 1 3 4  
s a 3 9  
1 1 8 4  
8 6 0 9  

- D o e  
- 01s 
- a09 

a 4 9  

- 0 0 1  
1 1 6  

16s 
d 8 1  
101 nlu  
006 
n a o  

0 1 4  
0 0 9  
0 0 9  

a a  4 
noa 
a 9 1  
0 1 6  
1 4 9  

0 3 0  
9:: 
0 3 %  

- 0 1 6  
018 
0 0 9  
4 0 7  

a70 
0 8 5  

0 6 9  
0 9 7  

- n o 0  

n 4 4  
o s 8  
033 

011 

A 1 0  

a05 
0 0 0  

A36 
0 6 1  

a7s 
0 9 5  
0 4 5  
a37 
038 

aao 

A 6 3  
1 8 8  

d.9 1 
5 4 1  
J6 9 

l b 7  
A 7  1 
YE 6 

38 3 
35 3 

131 
2 4  5 

5 1 8  
d o 7  

ao 4 

a39 

0 9 9  
1 a e  

an R 

A 8 7  
8 0 8  

PO7 
J 1 3  
3 0 9  

5 5  4 
1 4  0 

1 1 9  
6 0 7  
1 1 3  
J l l  

a a s  

>a 9 
ab7  
$ 6 5  
JO 1 
3 4  8 



, 

TABLE 11. - PRESSURE C O E F F I C m S  OF THE BODY IN THE F " C E  OF THE W I N G 8  - Continued 
(i) A = 1 rectangular WFng, r/B = 0.2 

UI 
N 

- os1 - sa7 - n a 1  
n9 a 
a 4 8  
a 5 9  
d o 4  

- a36 
A S S  

- a 9 6  - D66 - a 5 7  - D Y 9  - 0 1 4  

- 0 7 7  - 0 8 5  
- n7s - 0 8 8  

- 0 1 3  - 0 0 0  - DTE - 0 8 4  - 0 7 8  - DEI - 4 7 s  - 0 8 5  - 0 8 0  - 0 0 5  - nao  - 0 8 s  - ne9 - 0 9 s  
- ~ m 4  - nag - o o a  - n e 4  - as1 - o r a  - A 6 1  - 0 T B  

- no8 - n a 7  - - 0 2 6  - 0 8 6  - - o a a  - 0 2 7  - 
n e a  - nsl  - 
1 8  9 3 a 4 

- n5a - 0 6 4  . -  

a33  2 1 4  - 
a 4 3  a s 2  

a s 1  0 7 8  

- 2 0 1  - . l o 1  " - 0 6 8  - D E 0  - - 0 6 8  - 0 6 4  - - 1141 - 0 4 8  - - a i s  - na7 - 

- D 9 6  - P a 7  - 
: - D l 7  - 0 1 8  - 
- D l 6  - 0 1 6  - - 0 0 1  - D l 0  - 
d73 0 8 0  
0 3 7  0 0 6  - 

- 1097 - 9 8 6  - 
. -  0 7 1  - 0 6 s  - - 4 9 4  - L I B 1  - 

- n s a  - aar - 
- n a 1  - 0 8 4  - 

- ns9 - 0 1 6  - 

- o d a  - n 4 7  - - 6 3 7  - os0 - 

- 0 8 9  - -  PI - 
- n a 4  - 
- 010 - 
- noa - 
- 435 - - n a o  - 
- 1155 " - D S 4  - - a 4 1  - - 0 3 8  - - A P ~  - 

- D l 8  - 
- 4 L b  - 

- n a e  - - 0 x 0  - - n a s  - 
- 1187 - 
- 0 1 6  - - D l 0  - - n o r  - - O P P  - n o s  - n a g  - 
- 8 8 0  - 
- nos 

- roll - 
- D l 1  

n BI 

oas 
0 1 6  

0 1 8  
0 8 0  

A 0 9  
001 
0 1 7  n o s  
9 1 8  

D O 9  
nao 
n o 0  n o s  

- n a 7  - 0 3 4  

- D l 0  r 0 2 4  
- naa - e a 7  

- 0 1 6  - 0 1 7  
- aas - ~ a a  
- D ~ I  I 0 1 8  

D O O  - 0 1 0  
0 1 7  6 1 6  

- no4 - n 2 6  
ni4 - 010 

- n o a  - n a 4  
nor  - 0 3 4  
no8 - nla 
d l 4  n o a  

- D I P  - 
- 014 - - 0 8 3  - 
- D l 7  - - D 6 0  - - 0 6 8  - - D 7 7  " - 0 9 1  - - ns5 - 
- 0 8 9  - - 0 8 8  - 
- P P I  - 
- D 6 6  - - D 4 S  - 
- 9 8 6  - 
-' 0 8 3 :  - - 0 8 0  - - or0 - - 0 7 3 . -  - D T l  " - 0 8 1  - - 089 - - 0 8 9  - - n 9 1  - - 0 9 4  - - DT7" 
- nsa: - - 0 6 5  - 

- 03s - - Bp1 - - 0 8 0  - - 0 1 8  " - q 1 6  - 
nas  - D l 5  - - 0 0 s  - - n s a  - - 0 5 9  - - 0 1 9  - - nsa - - 0 4 7  - 

- ~ l s a  - - 0 3 7  - - D J 1  - - as0 - 
0 8 6  - 
A46 
3 0 4  
$ 6 1  
Aaa - a 0 3  - - 0 9 3  - - D 7 1  - 

- 0 3 8  - - n 6 9  - 
- 0 1 0  - 

- ,031- - D 8 7 -  

- A a a -  - 0 1 7 -  - 0 1 5 -  - 0 5 0 -  

- d T S -  - 0 6 8 -  

- n 9 9 -  
- 0 6 1 -  

- n e 7 -  

- 0 6 1 -  

- 0 6 4 -  

- a l a -  

- 0 a 1  - - 6 3 0  - 
- 0 1 6  - - n a o  - - n 1 e  - 

0 0 1  

- 0 1 4  D O 6  - O S 6  - 
- na1 
- n a a  

noa  
- D E 9  - 

D O 0  

0 8 9  
0 8 7  
na6 
a s  
D l ?  
D O 6  
0 1 4  
a05 
.a 06  

no2  
no1 

no7 
d 1 6  

DOT 

- 4 4 0  - os7 - n s 4  - n ~ s  
- 0 1 6  
- D E 5  

- 0 0 0  - A i l 3  - D 4 0  - 0 3 1  - os7 
- D O 3  
- 011 

n o 0  

I 

1 . .  . . :t: . I  .. . 
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TABU 11.- PRESSURE C@mCIENTS OF TEE BODY IN THE PFBSENCE OF THE W I N G S  - C O n z l ~ W e d  
( 5 )  A = 1 rectangular wing, r/a = 0.4 

w 
$= 

- D 3 0  

- D 0 0  

- D l 6  

- A08 

- n a 4  
- n a 4  
- n1.s 

n17 - n16 - n 4 a  - n 4 7  - 0 9 2  - PO1 
a1 1. 

as0 
a83 
D l 7  

D l 5  
D O 9  

a a a  

a 0 7  
no3 
D l 0  
A 3 P  
,036 

no6.  
na6 
41 4: 

oaa 
D l 9  
a s 3  

na4 
0.1 5 

n o 1  
n o 6  

na6 
x117 

D l 1  
DO7 

A S 6  
0 3 1  

A09. 

,030 

0 1 8  
rial 

D84 
Dl5 
D l 2  
0 0 6  
D O 3  
DO5 
D l 0  
,018 
D O 4  

m nus 

I - a 3 7  - n 3 9  
. - n s r  - 6 4 4  

- D 9 0  - a s 7  - OB6 - D 8 7  - a 8 7  - 8 8 6  - a a o  - D 8 8  - a71 - 07.9 - 0 7 1  - n88 - n75 - n a a  - n ~ a  - as1 - 0.86 - A 8 3  

- 017 - 0 8 1  
- a 9 3  - a91 

- nb4 - ~ 5 s  

- A66 - a66 - aa .Q. . . .  1>61.- 

- n84 - nia - a86 - 0 8 5  

- n-rs - n a o  
- n n 3  - n B 4  

- 0 7 3  - a 8 a  - n70 - a71 

- n69 - n 7 a  - a 8 4 ' -  n9a - 0 8 8  - ne7 

- D 6 b  - 0 1 9  

- s a 6  - n a 4  
- a13 
- 617 
- A10 - no8 
- nos  
- no5 

- n s o  
- 0 3 1  

- a 5 5  - B i 4  
DO1 
no 3 

I - 0 4 7  - D l 1  - n e s  - D87 
' - A n 7  - D 6 8 .  
' - 0 6 3  

- n58 - 0 6 9  

' - D8.5 

, - 0 6 9  
i - A76 
' - A S 5  - A 6 1  
' - as8 - na9 

DX9 
n a 7  naa 
DlS, 
D l 5  
D O 9  
DO1 I 
n o a  
n a 7  

A 4 1  
a s 7 '  

a55 
no6 

a i 3 1  
z a a s  
D 419 
96bB 1 B O O  - Q l S  

". 
- a 3 1  - n z 7  - D a s  - n 1 9  

- n14 
- D l 7  

- a09 - 0 9 3  - , 080  

- 0 1 6  

D O 3  

- na5  
- o a o  
- na6 

0519 
s a 7  
n a s  
A18 

a la  
n o e  
0 1 6  

0 4 3  
A80 
0 7 1  
n a l  
n o 3  
n o 6  

n o s  

, 9 0 1  
no1 

D O 3  

D O 4  
D O 3  
A 0 3  
a01 n o 3  
no3  
nos 
no1  

n o 0  
nos  

DO6 

n 4 z  
0 3 3  
9 8 9  
na1  
A17 
D l 4  
~ a 3  
n 3 3  n i s  

n DO 

0 3 6  

DO6 
0 0 3  

1004 

9 7 9  

n6s  

n 4 9  
6 6 7  

a60 
n5 3 

0 4 1  

D 7 6  
D65 

A 6 1  
Q54 

0 7 7  

os 3 

A 4 1  

694  
8.3 7 

I 

I 1 
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TABLE: 11.- PlUS6W COJCFFICIBNTS OF T U  BODY 3M THE YRESEMCE OF TEE W I N G 3  - Cmcluded 
( J )  A = 1 rect&gular w i n g ,  r/s = 0.4 - Concluded 

a 9 9  
a 7 4  

9 8 7  
8 4 9  

5 0 6  
J68 
5 1 9  
5 0 6  
a 4 a  
sa s 
sa I 
5 4 0  

1 6 8  
5 3 8  

. l5 I 
5 1 7  
LO 9 

a 9 3  
a0 0 

D 7 1  
DE6 

a 1 9  
0 8 9  

2 9  E 
1 6 0  

1 0  0 

JS 8 

A89  
a66 
. ls  5 
a4 7 

1 1 6  
,094 

1 1 8  
5 9 7  
5 7  7 
1 8 1  
31 3 

a11 

Aa 5 

aoa  

as a 

6 9  4 
137 

- 0 3 4  - D30 " - n a 3  - oa4 - - ~ a o  - D B O  - 
- a11 - Di5 - - O f 9  - 0 8 0  - - DO7 - D O 7  - 
- DO9 a30 

n a g  - 0 0 9  - 
a6a a40 
A06 O S 9  - D31 DO4 - n 1 4  - n o 3  - a l n  - a08  
m a  a o s  

0 3 0  

n a o  
n a 3  

4 1 9  
0 1 6  

a10 
D 07 

a 6 6  
ribs 
8 7 1  

no1 
noa 

D l 6  

DOS 

a 5 1  
n a a  
aaa  
116 
aao 

n o 9  
A 0  9 

D 6 S  
D l 4  
0 8 3  

D l 6  
a00 
D O E  

n a s  

nsa 
a a a  
n e 3  
0 2 1  
0 1 8  

D l 0  
a10 
a4 4 
DO7 
4 3 4  

Dl1 
DO6 

aa4 

a l l  

DO6 
DO3 
D n I  
aoa 
a05 

a04 

- a o a  - a o a  

noa 

1006 

D O 4  

001 

- D O 5  - DO7 

- n 3 l  

- n a a  
a83 

- oao - D l 6  

- D O 9  
- PO9 

a 1 5  

A I 0  

a09 
083 

n o s  
n1n 
no4 

- .os8 - n 3 1  - a a 4  - a 8 4  - n a a  - n a a  
- n a p  - - 0 1 7  - - D l 6  - 
- D l 9  - - D l 9  - 
- a l a  - - n a e  - 

DO3 

no a 
n e 1  
DO4 
DO6 
P O  I 
D O 7  
0 0 3  

D 1 6  

o a 4  

Boo  
nsa 
aaD n s o  

- Dl9 - 600 

- nil - DIO 

- D l 6  - A l l  - .ODE - DO9 

- .  

6 0 1  - D O 1  
n o 7  a o a  
0 0 7  - DO3 
009 - DO5 - n o 1  - a b 3  
DO7 DO6 
n a a  n a z  

- 0 0 4  - 
a14 
D l 3  
D l 3  

BO6 

~~ . 

n o a  
n a 7  

n o 3  
BO 7 
DO 6 
10 a 
DO0 
DO1 
no7 
Dl0 
ni4 
D30 
ns6 
0 4 6  
a 4 6  
A89 

DO9 no E 
D l 0  
DO 6 
DO 3 

a0 5 
BOP 
D l 9  
0 3 3  

a 4 s  
a 4 1  
D 6 0  

nod 

n 4 9  

- nso - n s i  - n e 4  - n a 4  
630 
1183 
D I P  

D l 1  

DO8 
DO? 
A I 1  
a57 
A 1 7  

aa3 

a a 6  nos 
no1 
noa 

- 6 3 0  - a n a  - D a 1  - D a a  - a14 - nlo - 0 0 6  
0 6 6  
A 1 0  
1 0 4  

0 1 0  

DO7 

- D33 
- D l 8  

- 0 1 4  - DO6 
D16 
a 3 4  
0 5 5  
011 
DO7 
DO9 
a01 

n a 9  

nio 

- n a a  
- aao 
- 011 

a 0 1  

D O 0  

DO4 
no1 
a05 

0 0 4  

a 0 1  

ooa 

n o 6  
noa 
b o a  n o 8  
D O E  
DO1 

- a a 9  - a30 

- D a I  - a01 
- ~ a 4  - nus 
- aa>  - DIP 

- n1a - 011 

ai0 no7 

- n o 3  - aoa 
a09 n io  
aa4 na6  

- 6 1 6  - 0 1 6  - a 1 0  - 0 0 0  - 0 0 6  - D O E  

,011 0 0 4  
a 0 3  - 0 0 5  

- a 1 7  - n i l  
- D l 9  - a05 - D O 1  

- 111% 
- a11 
- n o 3  

n o 9  

a 1 8  
n 1 6  

n a z  
n o s  
A P 8  

- n n l  - n a a  - 4 3 4  - D O 3  - 6 1 5  - D l 6  

6 4 a 9  
E B d B  

- n>n - n a 5  - D l 8  - a 1 9  - D l 4  

- 0 0 6  
A 3 8  

0 1 6  
A 6 6  

- n11 

a a s  
oaa - noa nos 

D O 1  
,003  
DO4 
DO4 
n o 7  
n o 6  

n o 6  
n o 1  

nos 

DO7 

D O 4  

a01 
D O 5  

a00 

- n 1 5  - a 1 0  - 4 0 6  - noli - 0 0 6  - DO1 

- a i a  

- n o 3  
aoa 

n 1 8  
n a 4  
0 4 %  

d l 6  
a 1 7  

- # S I -  - n a 3 -  - a 1 7  - 
" D l S -  - D l 3  - - Dl0 - 

\JI ul 

.. . . 
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TABLE 111. - SPAN LOADING COEFFICIENTS QF THE WINGS IN THE PREmm c[F THE 
BODY - UPPER SURFACE, L W R  SUHFACE, AND MTAL 

(a) A = 4 triangular wing, r/s = 0.2 - 
.. " - . 

" 

- a30 - n o 6  

- a30 - a10 
- a s s  - 0 0 7  

- a i s  - a07 
5 0 8  a s 2  
a 9 3  a 4 6  
2 3 6  a 7 6  

a37 , 0 5 7  

1 3 2  a58 
A 7 6  0 8 3  

, 0 5 3  a 4 4  

- a61 - a 4 4  - - 0 6 7  - 0 4 6  - - 0 4 4  - a51  - - a a o  - a15 - 

a a s  a56 

d19 
055 
d19 
d05 

a 1 9  
a33 
0019 
D O B  

d00 
d00 
d00 a00 
a80 
-091 
013 
a06 

a77 
a88 

a17 
nsi 

a 9 7  
5 0 9  

a a 3  
0 6 7  
d60 

0 1 4  
a34 

A 6 9  
5 7 8  
5 20 
n 4 9  

a56 
2 5 8  
5 5 4  
a 6 3  

5 0 6  
D 8 B  
a68 
D a 2  

2 5 4  
2 5 7  
9 7 9  
a79 

a 2 5  1 .798  I S L ~  1 2 4 4  9 4 7  6 8 7  
2 5 0  1529 1.325 1 5 2 0  9 1 6  .705 
5 0 0  1.027 9 1 Q  .?95 A 6 7  5 2 3  
.?50 5 1 7  A 6 3  A 0 8  5 4 4  2 7 0  

9 2 5  
2 5 0  
5 0 0  
.? 5 0 

.02 s 
500 
2 5 0  

.7 5 0 

a25 

5 0 0  .'i 5 0 

e 5 0  
.o 2 5 

6 0 0  

a s o  

3 5  o 
& a  5 
2 5 0  
5 0 0  
.7 5 0 

9 2 5  

5 0 0  
2 5 0  

.? 5 0 

a 2 5  
a 5 0  
5 0 0  
.7 5 0 

.02 5 
2 5 0  
.5 0 0 
.7 5 0 

1 9 4 3  1 6 4 4  1.388 
1 . 6 4 0  1.127 1 2 5 7  
1 . 0 9 9  9 7 7  871 

5 5 0   , 4 9 5   A 4 5  

- 3 4 2  - 3 4 0 -  - 2 4 9  

- D 7 3  - a 7 2  - D 7 9  
- -111 - 1 0 9  - 5 2 1  

- a 3 5  - -03s - a39 

1.086 
1 0 3 0  

.? 4 2 
3 8 0  

- a s 9  

- a 7 4  
- - 1 1 3  

- 036 

E18 

5 9 0  
E l 1  

2 9  4 

, 6 3 8  A 6 4  2 9 9  
6 9 7  A 1 4  2 3 6  

; A 7 2  3 3 2  2 2 0  
2 3 5  5 6 0  a9.5 

- . l a 1  - . l o 4  - a82 
- D 7 0  - D 8 S  - a 6 6  
- ' 9 0 7  - 0 9 8  - D 8 4  

- : a s 4  - a31 - a a s  
- a 9 5  
- 5 1 3  

- n 6 4  - 1130 

1.614 1.448 1 3 4 . 8  
1 D 8 9  9 . 7 9  a 6 5  

5 4 6  so0 , 4 4 4  

1.707 1.663 i ~ a 9  
1072 8 5 8  , 6 6 5  A87 5 3 7  
1987 9 2 1  1 6 8 0  A 6 1  303 

.750  6 2 5  . A 9 0  5 6 0  2 4 1  
3 8 6  5 2 8   2 5 4  -1-7-9 5 1 0  

8 0 1  5 6 5  3 8 5  

36Q h a 5  2 9 7  
~ 7 2 1  s a 5  A P I  

2 8 8  a10 1136 

- 5 5 1  - a 4 5  - 1 4 6  - A 3 3  - 581 - ~ o 9  
" - a76 - a75 - 0 7 8  - h73 - 1169 - 0 6 9  

a17 - 1 1 6  - 1 1 9  - J I Y  - L O 5  .- 1 0 6  

- a37 - a57 - 0 3 7  - D 3 4  - a32 - D 3 2  

1 0 3 4  
9 5  3 
6 8 9  
3 5  2 

8 9 8   3 7 6  

3 9 7  J 3 0  
2 9 4  2 0 0  

. O B 5  0 5 5  

- 0 9 1  - a a o  - - a 0 9  - JJ82 - 
- A 5 8  - A 4 9  - - 9 0 8 6  - a a ~  - 

3 a 6  2 4 4  
3 3 8  a 4 8  

9 4 1  A T 3  
a08 0 7 s  

121 8 
1539 

9 5 3  
d 8 6  

1 . 0 7 9  

.7 0 8 
$ 6 5  

365 

129 5 
1 . 0 8  4 
.7 8 6 
A 0 2  

$ 8 0  -785 5 7 0  

6 5 8  5 2 9  A 0 3  
4 9 s  -715 5 4 9  

3 4 0  2 7 0  . I 9 9  

- 1 4 1  - 1 1 0  - a 7 4  - 9 3 4  

.. 533 

i 0 6 9 .  
- J05 

- 0 3 a  

- 319 
- 3 5 0  

- D 3 8  
- 0 7 8  

- 5 4 5  - a 3 4  - a38 - 418 - -110 - dl3 - .Q77 - 671 - 071 - 036 - a35 - A 3 5  

- 5 2 2  - 1 0 7  - 
- A 4 1  - A 5 6  - - -103 - D 9 0  - 
- 0 2 9  - 8 8 3  - 

.o 2 5 
2 6 0  
5 0 0  
.7 5 0 

a25 
8 5 0  
5 0 0  
.7 5 0 
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WLE In.- SPAN LOADING C ~ I C I E N T S  m THE mGSm TIE P R e S E N r n  CIF THL3 
BODY - UPPER SURFACE, LOWER SURFACE, AND TOTAL - Cmtinued. 

(a) A = 4 triangular wing, r/s = 0.2 - Continued 

L 
w 0 2 s  

2 s o 0  
1 5 0  

0' 8 a50 

f 0 2 5  b 2 5 0  

3 5 0  
J 5 0 0  

- n a s  - a s 0  g 5 0 0  
-7 5 0 
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2325 
.2 5 0 
5 0 0  
.? 5 0 

.. . A 9 5  
-1.5 9 7 
&a9 4 

5 6 5  

- 1 .714  
6 4 4  

I d 7 0  
601 

". . .  

- ; ~ a 6  - a 9 6  - 23-51 - o a e  

1 .94  4 
1 3 1 4  
6 5 3  

830 
2 . 0 4 0  
1 3 7 5  

6 8 1  

.ro 4 

1.75 3 
1.34 6 

9 6 0  
5 0 6  

4 7 4  . 7 3 3  6 6 7  
1 ~ 4 a  s e 3  "769 
;sa9 3 3 0  5 7 5  
. 4 5 9  3 8 9  ~ l a  

1 9 0 1  1614 3 8 0  8 1 0  
L A s a  1 2 5 0  1 ~ 9 9  8 7 3  
1 . 0 3 5  $ 9 8  s o 4  . d 4 2  

5 4 1  A 7 2  A 2 4   3 4 5  

. . - - -  
.71 4 
.7 1 5 
5 2 8  
2 8 2  

6 4 3  5 x 8  
d a o  5 0 8  
A 6 1  3 7 8  
2 4 4  a 9 7  

- d 2 1  - a 0 7  
- 5 5 6  - 3 4 1  

- D B O  - 0 6 5  - 0 3 9  - D a g  

D 2 5  

.5 0 0 

.7 5 0 

a50 

a2 5 
2 5 0  
.5 0 0 
.7 5 0 

0 2 5  
.2 50 
.5 0 0 
.7 s 0 
a 2 5  
2 5 6  
5 0 0  
.7 5 0 

a25 

5 0 0  
.7 5 0 

a 2 5  
2 5 0  
5 0 0  
.? 5 0 

a50 

u a s  
2 5 0  
3 0 0  
.7 5 0 

- a 4 1  - 5 0 5  - . o s 7  - a51 

- i 5 7  - J 1 9  - 0 7 6  - D J 6  

- 1 5 5  - d l 9  - a 8 4  - .Q36 
-1.8 6 0 
.? 6 a 
1 4 2  
ii37 

.7 i 6 3 7 0  5 6 5  

5 1 7  , 4 4 0  
6 9 3  5 6 9  

3 0 4  2 4 4  

9 2 6  3 0 6  
8 1 4  6 7 6  
A 0 7  5 0 5  
3 4 3  A69 

- 3 3 9  - 1 4 9  - 1 1 3  - 2.11 - a 7 4  - 9 6 8  - a 3 4  - a a ?  
1 2 2 0  6 5 9  

.?a8 b a g  
9 7 6  B 3 h  

, 4 0 9  5 3 4  

3 9  a 
a o s  
J a  7 
b o 5  

1 5 5  9 
L 1  I 8  

5 7 3  

" 1 4 2  

" 0 7 1  
- 5 1 0  

- . 0 3 4  

1 4 4  0 

1 3 8  3 
1 8 4 9  

.? 1 5 

12Iea 
1 3 9  4 
1959 

.74 9 

9 1 9  1 5 Q 9  I D 3 9  
1.323 1307 

9 6 0  B O 9  
. 4 9 7  A 2 4  

9 9 5  

6 8 9  
3 6  3 

s a 5  

- 1 4 8  - 1 6 8  - 5 1 4  - 1 3 4  
: n73 - - 9 3 4  - D 4 1  

1 . 4 6 6  1 3 0 5  
1 5 8  4 1 . 3 2 5  
1 3 . 4 1  967 
621 5 5 1  

1614 1 . 4 7 3  
l d 9 0  1 . 4 5 9  

6 5 5  5 7 8  
1 2 1 4   i n 5 5  

- 3 5 5  

- a78 - 0 3 6  
1 2 5 7  
132 5 
8 3 1  
A 6  3 

- ~ a 2  
c -  

c .  - 
.. 

l a 5 9  9 8 8  
I D 8 9  9 4 3  

s o 2  697 
A 4 3  3 6 3  

1.4 1 a 
1 2 4 7  
s o 9  
.4 9 9 
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WTEE 
BCIDY - UPPER SURFACE , SURFACE, AND TOTAL - Continued 

(a) A = 4 tri- wing, r/s = 0.2 - Concluded 

6 0 9  
-4 9 6 
A 1 2  
2 3 6  

- 0 6 0  - A 0 0  - 0 6 2  - a a s  
- 6 6 9  - 5 9 6  - A 7 4  - 2 6 5  

8 4 6  1.082 
6 6 8  8 4 6  
5 1 7  6 3 7  
2 9 5  3 5 2  

0 8 7  
3.22 

0 4  3 
017 

a 0  s 
a 4  6 
A8 9 
0 9 0  

3 2  7 
3 3 3  

3.0 7 

3.42 
a 0  1 
0 5 4  
D 2 2  

3 5 0  
3 8  3 
2 9  8 
a 5  7 

A 9 a 
4 8  4 
3 5  2 
A7 9 

3.13 
0 8 4  

a1 7 

5 3 5  
5 6  3 
A.3 7 
2 3 5  

a 3 a  

0 4 6  

D O 0  - 
D O 0  
D O 0  
0 0 0  

D26 
0 0 7  
0 2 7  
D l 8  

a 3 1  
D 5 5  
a38 
0 1 5  

0 5 7  
0 4 8  

a 0 3  

2 2 8  3 9 5  

J 9 1  2 9 6  
1 0 1  A68 

- a61 - D 9 0  - D 6 3  - 0 7 8  - 0 3 4  - 0 5 0  - a17 - a 2 3  

- a 8 9  - .485 - a 6 6  - - 4 1 7  

a o 3  3 3 9  

B O O  
0 0 0  
a00 a00 

3.22 - .lo7 
J 0 3  - D 8 9  
D 6 5  - 0 5 9  
D 3 3  - 0 2 7  

9 6 8  
3 7  1 
5 8 3  
3 a 8  

911 

5 0 9  
-7 1 2 

2 9  0 

1 3  8 
3.5 7 

. 968 
D4 3 

' -754 
' 5 7 4  
' 5 7 7  
' 8 4 7  

8 4 6  
-7 6 7 
5 3 1  
2 9  1 

. lo a 
J 3 4  

D 6 7  
0 3 3  

. 3 1 2  
' 6 6 5  
. A 6 4  . 2 5 8  

- 1 J 8  9 - 9 3 s  - 6 9 6  - 3 7 9  

0 2 5  ~ a 4  
2 5 0   - 4 2 8  

.750 A51 

a 2 5  - 3.50 
a 5 0  - 3.12 
3 0 0  - 0 6 6  
-750 - A 3 0  

0 2 5  A37 
8 5 0  A 7 4  
5 0 0  3 7 1  
.750 a01 

5 0 0  308 

n o 0  
no0 
D O 0  
0 0 0  - - 2 2 5  - 3 4 6  - 3.18 - L 9 1  

.o 9 7 
D 8 8  
D8 0 
D 4 1  

D50 
a52 
a 4 0  
a 1 9  

- a 4 7  - D 3 6  - 0 4 0  - x122 

- a 9 8  - 0 6 3  - a 2 7  - 0 0 9  

1 J 5  a 
6 3 3  
9 1 4  

3 5 2  

J 9  5 
a 4 5  
D 4 1  - 0 3 4  

2 8 4  A55 6 6 2  
2 1 5  5 5 6  5 2 0  

Q 9 2  A 5 9  2 2 7  
2 8 1  2 8 4   5 9 3  

- n o 7  - a 6 1  - - D l 1  - D 6 4  - D86 - 0 0 5  - 0 4 2  - DS4 - D O 1  - 0 1 9  - D 2 5  

3 3 8  

2 3 0  
3 2 8  

a10 

- 9 5 7  - -769 - 5 9 2  

0 2 5  5 8 7  
2 5 0  5 8 6  
5 0 0  A 3 7  
.750 a 3 1  

- a 9 1  - 5 1 6  - -750 - 2 2 6  - A20 - 6 0 6  - A 8 6  - 3 2 6  - A47 - 0 9 3  - 3.78 - 2 5 2  - 3 8 6  

- 0 6 7  - - a46 - - a 2 0  - - 0 0 4  

D O 6  2 6 3  
0 0 1  A 0 8  
DO6 0 8 0  
0 0 8  D 4 3  

a 6 0   2 3 6  
2 7 5  1 5 7  
2 1 2  J 1 7  
3.06 1160 

D 2 5  - A 3 2  
2 5 0  - 0 9 6  
5 0 0  - 0 5 5  

0 2 5  6 5 1  

5 0 0  5 1 3  
-7.50 a81 

2 5 0  -774 
5 0 0  5 6 8  
-750 3 0 3  

-750 - ~ a 2  

2 5 0  6 7 8  

0 2 5  -783 

3 4 4  6 3 1  -736 
a 3 0  5 2 3  5 6 6  
1 7 3  3 5 3  A 0 6  
0 8 8  a o r  2 2 6  

0 5 5  a41 0 7 8  
5 8 8  L 4 7  3.06 

D 4 2  D 3 3  a 4 9  

13. l a  
1.001 

6 7 0  
3 5 7  

J 6 7  

a 8 2  
1141 

~ a 3  
3 9  0 

3 3 1  
A 2 6 

17 4 1121 0 1 3  0034 

- ~ 7 s  -  ea - ~ 9 4  
- L 5 6  - A 8 4  - 630 

- A 3 1  - 3 2 0  - 3 5 7  - D 6 7  - . I 8 8  - 2 0 2  

A 5 7  
A 7 2  

- 9 4 5  - 8 7 8  - 5 8 8  - 3 1 6  

5 4  8 
6 4 7  
A8 3 

c 

8 

. ... 
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TABLE 1II.- SPAN LOADIIJG CcEFFIClEmTs OF THE WINGS IN PKESENCE aF THE 
B O Y  - UPPER SUkFACE, LOWER SURFACE, AND TOTAL - Continued 

(b) A = 2 triangular wing, r/s = 0.2 
.. 

" . 
w 

, 2 5 0  1 . 3 5 2  
,025 1-78? 

5 0 0  8 6 3  

6 7 5  2 2 4  

a 2 5  - 2.15 - 
5 0 0  - D 6 0  - 
11.50 - D 2 8  - 

7 5 0  ~ 4 a  

2 5 0  - 0 9 2  - 
a75 - 9 1 3  - 

I 
1 

1 
1 

,025 
2 5 0  
5 0 0  
.7 5 0 
.e 7 5 

0 2 5  
2 5 0  
500 
.7 5 0 
a 7  5 

0 2 5  

5 0 0  
2 5 0  

.7 5 0 
8 7  5 

.02 5 
2 5 0  

.7 5 0 
5 0 0  

E7 5 

.o 2 5 
2 5 0  
5 0 0  
-7 5 0 
8 7  5 

9 2 5  

5 0 0  
.7 5 0 
8 7  5 

0 2 5  
2 5 0  
5 0 0  
.7 5 0 
E 7  5 

n a  5 
e50 
500 
.7 5 0 
6 7  5 

a50 

1611 
1.76 2 

.4 4  2 
a 3 3  

a a  7 

1.786 1.706 
1854 1.383 

2 4 0  a z a  
- 1 2 9  - a99 - 0 6 4  - 0 2 9  - 0 1 4  

1 .366  
1.6 0 5 
8 7 2  
A 4 3  

8 9 4  S A 4  
A 7 0  A 3 1  

a 5 7  

I A 9  5 
1.7 0 4 

9 3 6  
A 7 8  
2 7 1  

- 1 0 5 6  
1.4 9 1 

- .  6 9 0  
5 7 8  
3 9 7  

- a 7 a  

- n21 - n 1 o  

- a 7 3  - D 4 9  

a 0 9  
0 9 6  
078 
a55 
a35 

- a19 - x198 

- a30 - D 6 4  

- D L 5  

1358 
1 2 0 2  

.7 0 0 
3 9 0  a 03 

1381 

a1 B 
A a o  

1 A S O  
.76 4 

.1a1 

-I 27 
1 6 9  

0 7 6  
n 4  3 

- 1 0 9  

- A 2 4  
- - ,  x154 

- a l l  

- 0 8 7  

.18 7 9 
.Id7 4 

8 3 8  
A S 1  
2 3 8  

1 2 8 3  
1 6 6 6  

8 8 6  

2 4 3  
A 7 5  

"- 
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TABIE XI.- SPAN LaADING COEFPICIENTS OF TEE TEfE PRESENCE aF TBE 
BOY - UPPER SURFACE, LLXER SURFACE , LWTAL - Continued 

(b) A = 2 triangular wing, r/s = 0.2 - Continued 

a0 

L D25 

y/S 

2 5 0  

a w  
-3" I -6" 1 -IOo I -15" I -20" I -25" I -30" I -35" I -40" I - 4 5 O  

0" 5 0 0  
3 3 5 0  

a 7 5  

k $% 
5 -750 
3 5 0 0  

8 7  5 

- 0 2 5  
0 2 5 0  

-750 
5 0 0  

a75 

0 0 5  007 0 6 0  A 3 1  8 6 6  A 3 4  6 5 3  9 0 5  l a 9 1  1.496 5 D O 1  0 1 8  0 7 6  J-46 8 5 6  3 8 6  5 3 7  .719 6 9 7  LA42 3" 5 0 0  n i o  a 3 0  a 7 5  ~ 2 8  st07 a 9 6  3 9 8  513 6 2 0  9 4 4  
-750 a07 a 2 4  a 5 3  a s s  5 3 1  ~ a 1  a 3 3  2 9 1  3 3 1  3 7 2  
8 7 5   0 0 4   0 1 5   D 3 3  1154 0 7 7  A 0 0  L 2 7   3 5 2   A 7 1   A 9 1  

a 2 5   0 2 3  - a05 - 1144 - a 7 4  - 1184 - ; L O O  - ;LII - 1 2 6  - ~ 2 s  a 0 9  
0) 2 5 0   0 1 9  - Do6 - a 4 1  - 0 7 2  - a84 - 0 9 5  - a 0 2  - A O I  - a 0 1  D E ?  

D23 - DO2 - 0 3 2  - 0 5 2  - D 5 6  - D 6 3  - -067 - 0 6 3  - D 6 5   0 5 3  

-I a 7 5  a07 - D O L  - . o 0 8  - a14 - m 4  - 0 1 6  - 017 - 0 1 4  - 0 1 5  a l l  

2 5 0   a 1 8  - o 2 4  - 2 1 7  - a 2 0  - 3 4 0  - - 4 8 1  - 6 3 9  - 8 2 0  - 9 9 8   1 2 2 9  
D25 018 - 0 1 2  - L O 4  - 2 0 5  - 3 5 0  - 5 3 4  - . 7 6 4   - 1 . 0 3 1   - 1 3 1 6  1.603 

-750 B O 7  - -025 - 0 7 0  - d l 6  - 5 6 0  - 2 1 3 "   2 6 7  - 3 8 1  - 3 6 3   3 9 6  
f! 5 0 0  0 1 3  - 0 3 2  - LO7 - J80 - 9 6 3  - 3 5 9  - A65 - 5 7 6  - 5 8 5  .797 

8 7 5  0 0 3  - Dl6 - 0 4 1  - D68 - 0 9 1  - A 1 6  - 3.44 - A 6 6  - A 8 6   2 0 2  

8 2 5 0  - a 5 3  - a 3 3  0010 a 7 2  5 5 8  a 6 9  A O B  5 6 2   3 7 9   9 2 2  
D25 - d S S  - 0 4 4  - 0 0 3  a52 5 4 7   2 9 7   A 8 9  6 8 6  9 7 2  1281 

6' CL 5 0 0  - D37 - D l 7   , 0 2 2  0 7 3  5 3 8   2 1 6  3 1 0  A l l  5 3 2  6 3 8  

'875 - D O 6  D O 0  D 1 5   0 3 8   a 5 9  a80 . lo5 L150 2 6 0  2 7 6  
7 5 0  - 0 1 4  - a01  9 2 4  , a s 9  a 9 6  ~ 3 9  ~ a 8  a 4 3  2 6 3  3 4 5  

- 
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TABIE In.- SPAN LOADING C-ICIENTS CIP TEE WINGS IM THE PRESENCE CSF 'THE3 
B O Y  - UPPER SURFACE, LOWER SURFACE, AND TOTAL - Continued 

(b) A = 2 triangular wing, r/B = 0.2 - CantLnued 

L . 0 2 5  
0)  2 5 0  6 5 0 0  
1 . 7 5 0  

a7 5 

a a 5  
0 , 2 5 0  

+ .750 
0 5 0 0  

6 7 5  

- 
c 

3 . 7 5 0  
A 7  5 

& 2 5 0  
.o a 5 

J . 7 5 0  
g 5 0 0  

2 7  5 

- 9 2 5  
0 2 5 0  

. 7 5 0  
5 0 0  e 

P? 5 

a a 5  

25' E 5 0 0  
2 5.0 

.750 
5 7  5 

D 2 5  

5 0 0  

-I 8 7 5  
. 7 5 0  

& 2 5 0  

.n z 5 - - . 5 0 0  
250 

P .?SO 
' A 7 5  

I 

- 133 - 151 - .la6 - 1 2 0  - -110 - A 2 0  - a 0 9  

- a68 - n68 - 1166 - D 6 3  - n59 - 6 6 6  - ,060 
- 2.03 - a03 - 2 0 1  - a 9 8  .- a 9 2  - L O O  - 0 9 5  

- J.22 - 4 5 4  - 1 5 0  - 1 1 8  - . lo4 - . l o a  - 0 9 4  - a04 - a01 - a 9 5  - n e 6  - ags  
- a a 9  - as3 - D S ~  - 0 2 9  - 0 2 7  - o a 9  - D l 4  - D l 6  - 0 1 6  - 0 1 4  - a13 - D l 5  

- 0 6 1  - a 6 8  - 0 6 6  - a61 - n55 - 
. 
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TARIZ =I.- SPAM LOADING CoEEFIclENTS OF THE WINGS I 3  THE PIiESEMCE 'PHE 
BODY - UPPER SURFACE, LOWER SURFACE, AND TOTAL - Continued 

( c )  A =-2 rectasgular wing, r/a = 0.2 

. . .  
-8 w ... 

''' 45" I 40" I 35" 1 30° 1 25" 1 20' 1 15" I IO" 1 6" 1 3" ] 0' 
.o a 5 - 0 8 1  - 0 7 4  - 0 7 6  - b66 - 0 5 6  - .0344.-: a t 9  
2 5 0  - ~ 8 9  - 0 8 4  - 6 8 4  - D79 - .073 - Do61 - D 3 3  - 0 5 6   D l 7  

b o 1  D l b .  

5 6 3  - 0.92 - D 8 7  - 0 8 6  - 
.8 7 5 

- ,UU: I 0 7 7  - D6O - D a O  D O 6  
D71. - D46 - os0 - a 1 0   D l 0  

. - " .  " ." 

- 0 9 0  - a s s  - a ~ a  

.o a 5 
a50 
5 6 3  
8 7  5 

6 2 5  

5 6 3  
8 7  5 

.o 2 s 
2 5 0  
6 6 3  
a 7  5 

a 2 5  
250 
5 6 5  
8 7  5 

0 2 5  

563 
6 7  5 

a s 0  

a 5 0  

6 9 5  

a 7 5  

2 5 0  
5 6 3  

D25 

8 6 3  
2 5 0  

8 7  5 

6 3 s  

a 7 3  

2 5 0  
8 6 3  

0 2 5  
250 
5 6 3  
a7 5 

2 5 0  
.o a 5 

S 6 3  
a7 5 

fi25 
$ 5 0  
563 
.t) 7 5 

LO04 
9 9 1  
9 4 8  

o a 5  

1 0 9  5 
9 0 6  

1 0 8 3  
1.0 3 8  

- 0 8 7  - D 9 2  - 0 9 3  - 0 9 0  

1 1 1 4  
0 8 3  

10 s a  
l a a n  

la o s  
9 7 0  

1.l75 
1110 

6 0 2  
s 4 a  

3 66  
8 4 9  

6 7 6  

9 3 6  
8 5 0  

- 0 7 9  - . O S 6  - -087 - n 8 6 -  

9 9 6  

.7 9 6 
9 3 6 
.9 5 5  
8 5 4  

- ~ e 7  - a g a  - - D 9 4  - 0 9 6  - - D96 - 101 - - D99 - 0 9 6  - 
.754 - 7 3 0  

9 9 0  B e . .  
9 7 9  8 3 8  

9 3 0  -764 

- D 8 8  - 0 8 6  - D 8 0 -  a76 - 0 7 8  - 0 6 4  
-. 6 9 1  - 0 9 0  - a 8 4 -  De1 - a80 - 0 6 8  

-. D 8 7  - 9 8 3  - B 7 7 -  D 7 4  - , 0 6 9  - 0 4 8  
--. a s a .  : 087 - . s e a -  .077  - 0 7 4  - a 6 a  
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NACA RM ~ 5 6 ~ 1 2  

TABLE In.- SPAN LQaDING COEZFICIENTS CIF THE WINGS IN TEIE F'FESEXVCZ ClF THE 
B O Y  - UPPER SI"AG3, LOWER SURFAE, AND TOTAL - Continued 

(c) A = 2 rectangulw wing, r/s = 0.2 - Continued 

L 
0 

0" g 
> 
L 

g 
0 
J 

rn L 
3" 

3 

0 

0 
1 
-l 

L 

a 2 5  
2 5 0  
5 6 3  
a75 

a25 

5 6 3  
2 5 0  

a 7 5  

D 2 5  
2 5 0  
5 6 3  
a75 
0 2 5  * D O 1  
2 5 0  D O 3  
5 6 3  D O 5  
a75 D l 2  

a25 D27 

563 .008 - a 5 0   0 2 6  - 
6 7 5  D l 1  - 
a 2 5  rras - 
a 7 5  - 001 - 
2 5 0  1123 - 
5 6 3  D O 3  - 

8 a 2 5  - D 3 3  - 

a 7 5  - a 2 0  

a 2 5  0 7 9  
2 5 0  0 7 5  
5 6 3  1156 
a 7 5  

2 5 0  - 0 4 3  - 
6o 5 5 6 3  - D46 - 

D25 dl2 
2 5 0  1 1 8  
5 6 3  A 0 2  
a 7 5  a71 

L a 2 5  - 1362 - * 2 5 0  - 0 7 1  - ioo 2 5 6 3  - .OS9 - 
3 

0 2 s  1 4 0  

5 6 3  3 4 2  
2 5 0  J 5 6  

- 
c 
0 

8 7 5  - 0 4 2  - 

D l 6  0 4 4  
D 3 6  D 9 5  
D 3 7  0 9 6  
0 4 2  ~ 9 6  

0 0 7  - 1118 
DO4 - 0 3 4  
D l 8  - D 4 6  
0 1 2  - D36 
DO9 - 9 6 2  
D 4 0  - . l a 9  
D 5 5  - 1 4 2  
0 5 4  - 1 3 9  

.o2a 0 2 8  
0 8 6  - 0 0 4  

DO3 a 5 0  
0 2 0   D 6 1  

~ 4 3  n o 9  
D 3 8  D O 0  
D a 4  - Dl4 
0 3 0  - * ) I O  

0 6 9  013 
0 6 0  - n 2 e  
~ 0 8 7  - a 6 4  

a53 - ns1 
a 4 0  -. 0 0 8  
D 5 9  - a 4 0  

017  n i s  

D l 0  - .071 

0 8 7  a 3 9  
1 0 1  D 4 7  
D 8 9  a36 
Do81 a37 

J 4 0  a 9 0  
. l60  D 8 7  
J 2 9  1144 
D 9 8  a 2 2  

3 4  i 

- 0 4 8  - 0 6 2  - 0 7 6  - 0 8 1  - 0 8 5  

- 0 7 0  - 0 7 8  - D88 - 0 8 8  - D 9 3  
- 0 6 3  - D 7 3  - D 8 4  - D8G - 1190 

- Do62 - D 1 3  - D 8 3  - 1184 - 0 9 1  

- A56 - 2 6 2  - 3 8 3  - 5 5 5  - 3 1 3  

- 2 6 9  - .400 - 5 7 5  - -146 - 9 3 3  
- 2 5 8  - 3 9 1  - 5 5 4  - -725 - s a 3  

- 2 5 a  - 3 7 7  - 5 3 0  - 6 8 2  - 6 7 2  

D 3 1  a98 3 0 9  3 4 8  548 
. I 02  2 0 8  3 3 4  5 0 5  6 8 3  
L a 9  231 3 8 5  5 5 6  336 
L 4 0  2 2 7  3 7 5  5 3 3  6 9 6  

- 0037 - a43 - a 5 9  - 0 6 9  - n75 - 033 - 1149 - n63 - 0 7 a  - 0 7 7  - 0 4 1  - .05a - D65 - D70 * D76 - D36 - D48 - D 6 1  - 0 7 1  - D76 

- 0 5 8  - a 4 1  - 2 6 8  - A I 7  - 6 2 3  - 2 3 5  - 2 5 7  - 3 9 7  - 5 7 7  - -760 - J 7 0  - 2 8 3  - A 5 0  - 6 8 6  - s i 2  - J 7 6  - 2 7 5  - A 3 6  - 6 0 4  - -773 

- D89 - .095 - 6 9 8  - a 9 5  

- 8 3 0  - 1 0 9 6  - 1113 - 1.05 0 

- .o 7 - .68 - n ~ o  - 083 

- -770 - 9 6 9  

- 9 7 3  
- 1.016 

- D l 3  - 1139 - 0 6 1  - 0 6 7  - D 6 5  - 0 7 8  - DO9 - 0 4 3  - 0 6 3  - 0 6 7  - D 6 9  - D 8 0  - D l 6  - D 4 9  - D65 - a 7 0  - D 7 0  - D E 0  - D l 0  - 0 3 8  - D 5 9  - 0 6 6  - D69 - D80 
- D22 - J 4 0  - 2 6 6  - 3 9 2  - 5 7 6  - -763 

0 0 5  - 0 7 6  - a 6 3  - 2 5 5  - 3 9 4  - 6 0 1  

- D79 - BO5 - 341 - A 8 3  - 6 8 5  - 6 4 2  - D 9 a  - 2 1 7  - 3 5 0  - A 8 8  - 6 6 0  - 6 3 5  
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TABIE 111. - SPAN LaADING C m I C E 3 N T S  (IF THE 
BOY - UPFZR SURFACE, LCAJER SURFACE, 

(c )  A = 2 rectangular wing, r/s 
WINGS IN TEIE  PRESENCE c[F THE 
AND TOTAL - Continued 
= 0.2 - Continued 

.o a 5 
a s o  
6 6 3  
87 5 

D a s  
2 5 0  
.5 6 3 
6 7 5  

~ a 5  

a7 5 

2 5 0  

a75 

2 5 0  
563 

a8 5 
5 6 3  

D 2 5  

563 
2 5 0  

.a 7 5 

~ a 5  
a s 0  
a7 5 

~ 2 5  

5 6 3  

2 5 0  
5 6 3  
a 7 5  

~ a 5  
a 50 
563 
.8 7 5 

.o a 5 
a s 0  
a 7  5 
5 6 3  

- 0 7 4  - D 8 1  - D 8 3  - 0 8 a  

- .oga 
-..a97 - 6 9 7  - 6 9 1  

- D 8 3  - D E S  - 0 8 6  - D 8 3  

- D 8 4  

- a63 - .085 

- .OS3 

5 1 5  

677 
~ 3 a  

b o a  

- 0 7 6  - A 7 8  

- a 7 4  - n 7 9  - . O B 0  - - D E 0  - 
- n 7 9  - - 0 7 5  - 

D 7 3  
a71 
0 6 4  
n71 

a75 

a s s  
310 
5 2 6  

5 4 8  
581 
3 9  6 
5 4 9  

-7 17 
5 9 9  

.7 6 0 
- 6 0 5  

5 0 7  
5 6  4 
6 0 1  
536 

- 0 8 8  - a 8 7  - D B ~  - 0 7 8  

A 4 3  

5 0 0  
A 7 6  

A 5 0  

- a 8 6  - 0 8 4  - D 7 9  - u s 9  

5 40 
5 4  5 
6 4 9  
5 6 2  

- D 9 7  - D 9 S  - 1097 - 0 9 a  
-.a96 - n 9 1  - a 9 5  - D e 8  

. .  - ,  

-. . , 
,886 
-7 7 0 

. 9 5 7  
8 6 0  

.? i 6 
&33 

.? 7 8 
6 9 6  

" . 3 6.3 
1.048 
9 7 8  

9 4 8  

.- 0 7 0  

- D 6 6  - D 6 4  

- -39 
" 153 9 
- id9 9 
id1 7 

. ia 1 i I 3 0  9 

- 0 7 8  

- ~ 3 6 5  
ins1 

.5a6 
A 2 9  
3 a e 
6 5 1  

-i- 

- a71 
- D 6 7  - .Oh4 
- ~ 7 a  

sea 
103 3 
.96 6 

86 5 

- D 7 3  - 
- D 6 9  - - A S 4  - 

.7 4 8 
8 2  1 

-7 4 0 

- 0 7 8  - 

8 9 8  

0 7 8  
D 7 3  
D 6 B  
d61. 
6 0 2  

.7 5 7 
6 9 6  

A 2 6  
. .  

1.03 8 
9 5  3 

l . l O 0  
s a 7  

8 2  1 
8 9 3  
9 6 1  
504 

. .  



NACA RM A56C12 

TaBIE 111. - SPAN W I N G  CclEFFIClENTS OF' THE 
BODY - UPPER SUKFACE, LCIWER SURFACE, 

(c) A = 2 rectangular wing, r/s 

WINGS IEJ THE PIIESFINCE 
AND TOTAL - Concluded 
= 0.2 - Concluded 

67 

CIFTm 

206 H 2 5 0  
- 0 7 4  - a 7 5  - 0 4 3  - DO9 9 6 5  J 6 7  2 9 5  A 4 5  b 1 8  

L. 0 2 5  - .675 - 0 7 8  - 0 5 5  - a 2 3  B 4 2  L 3 1  2 0 8  3 2 5  A 8 5  

3 E 7 5  - 0 5 1  - 0 4 6  - D O 3  3 5 0  -115 8 0 9  3 2 9  A 6 4  6 2 9  
5 6 3  - 0 6 5  - 6 6 0  - 0 2 1  0 2 6  -105 2 1 4  3 5 4  5 2 2  .120 

D25 3 3 5  2 5 4  J.62 D 6 6  D 2 4  - D l 7  - 0 4 0  - 0 5 9  - a 6 8  

5 5 6 3  .431  3 3 1  2 2 1  L O 4  0 3 8  - a 1 0  - 0 4 0  - 0 5 7  - Bo68 
t 2 5 0  A 0 3  3 1 2  a13 3 0 0  0 3 8  - 0 0 9  - 038 - 0 5 7  - 0 6 6  

E75 5 8 9  3 0 1  2 0 4  LO1 0 4 8  D O 1  - 0 2 9  - a 4 0  - 0 6 4  

- a 2 5  AOF. 3 5 2   2 1 7   0 8 9  - -018 - ~ 4 8  - 2 4 8  - 3 8 4  - 5 5 3  - 5 6 3  A96 5 9 1  2 4 2  Dl8 - 0 6 7  - 2 2 4  - 3 9 4  - 5 7 9  - -788 
o 2 5 0  A77 3 8 7  2 5 6  L O 9  - 0 2 7  - -176 - 3 3 3  - S O a  - 6 8 4  

e 8 7 5  A40 3 4 7  2 0 7  D 5 L  - D 6 7  - 2 0 8  - 3 5 8  - 5 1 2  - 6 9 3  

5 Do85 - 0 6 6  - 0 6 9  - D 4 6  0 0 6  D E 5  -165 2 2 7  
2 5 0  - 0 6 8  - D 6 3  - 0 4 3  a15 a 8 9  -181 3 0 2  25' 5 6 3  - 0 6 5  - a 6 2  - D 2 3  0 4 3  -123 a 1 4  3 3 1  
E 7 5  - 0 6 0  - a 4 5  - 0 2 3  a 2 9  D 7 9  -130 2 2 8  

5 5  6 

-70 9 
6 34 

5 1 4  

L D25 A76 3 0 7  8 6 7  -110  1178 D l 8  - D l 9  

b 5 6 3  6 3 1  5 0 7  3 6 6  2 2 6  A18 0 4 2  - Dl8 
J E 7 5  5 1 7  .421  3 0 8  -108 ,089 0 2 3  - D27 

- 0 2 5  5 4 2  A 5 6  313 2 6 4  - 0 0 7  - L 4 7  - 2 4 6  
e 2 5 0  6 4 6  5 3 2  3 8 6  2 0 3  - 0 2 6  - L 3 0  - 318 
0 5 6 3  6 9 6  5 6 9  5 0 9  J 0 5  - D O 5  - -17a - 3 4 9  

8 7 5   5 7 7   A 6 6  5 3 1  2 5 9  D l 0  - -107 - 2 5 5  

a 2 5 0   5 7 8   4 6 9   3 4 3  a l a  ;LIS a 4 3  - 0 1 6  
- a54 - 0 5 8  - 0 5 9  - D 6 4  

- 6 1 0  

- -768 - 5 7 8  

- 6 9 2  
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TABLE IV e- LONGITUDINAL INTERFERENCE LOADING C O E F F I C I E W S  OF TIIE BODY IN 
THE PRESENCE OF THE WINGS 

(a) A = 4 triangular wing, r/s = 0.2 
c 

1 1 3 4  

1 5 8 4  
1 5 . 0 9  

30 1 7 5 6  
16.34 

l a s s  

1 .sa4 

D O B  
D O 5  
D O  1 
D 6 7  
a a e  
a o a  
A 9 7  
D 9 S  
a 5 5  
n a o  
n 1 o  
D O 7  

- n o 2  - n o s  
- a29 D 01 

A 0 8  
nos  
D O 0  
0 7 4  
a86 
a 4 9  
A 5 8  

D 8 T  

A 1 6  

1 a e  
n 4 a  
n 0 8  

D O 2  
D O 5  

0 5 8  

a68 
1 6 4  

J. 5 8  
J 0 1  
a 4 9  

0 1 4  

n o 0  
a 8 9  

0 8 4  

o o a  
D O 5  
a5 5 
D O  0 

1 3 6  
1 6  9 

133 
a 9 9  
a 5 7  

n 9 1  

na7 
a l a  

D O 1  
0 0,s 
D a1 
D 8.3 
, 008  5 

A 0 8  
L 4 . l  

A 1 5  
0 8 4  
a55 

all 
~ a 7  

a o a  
A 0 8  

D O 0  
D O 6  

a 14 
D 6 0  

100 
n95 
a76 

a a a  
n s s  
n17 

d01 

d00 
n01 

a 4 0  

D o a  

a a a  
0 5 5  n s e  n s a  
D a o  
a l a  
n10 

d00 
a 0 1  

d08 
D 4 0  
D 6 6  

.O 6 9  
D48 
a 3 6  
d13 

n o a  

0 7 8  

n01 

0 1 5  
0 0 0  

d04 
D 4 7  

.O 6 5 

a o a  

D ~ L  

0 6 7  

n 4 2  
D s a  
d18 
d15 

POI 
D Oi 
d01 
a 0 1  
0 1 4  
031 
a s a  
02a 
a17 
d10 
a05 
d05 

a l a  
2 6 6  
A 3 8  
5 os 
D 6 9  

D O 9  
a a 7  
.ooa 

1859 
1 1 5 4  

15.09 
1 3 . 0 4  

6- 1 7 5 6  
1 6 5 4  

1 8 8 4  

2 1 3 4  
a o n g  
a a 5 9  
a 5 8 4  
25.09 

a 0 0  
D O 1  

D O 5  
f 5 0  
a 9 4  
1 4.7 
f 3 7  
0 9 6  
D 4 1  
DO4 

n o 6  

a a 1  

n o 1  
B o a  
D o a  
a a a  a s o  
A 8 0  

f 6 6  
a65 

1 1 6  
6 5 7  
D O 7  
D l 4  

D O  0 

D O 1  
a 4  8 
111 
-188 

2 6  0 
17 1 

A S 1  
.06 8 

D l  s D l 5  

oo a 
a01 
n o 1  
a o s  
a89 
D O 5  
A 6 6  

1 P 6  
13.6 

A 0 7  
a 6 5  
a25 
Dl0 

a01 
0 0 8  

a00 
a 7 4  
a39 

501 
a95 
D 6  8 
D l 5  
D O 1  

00s- 

J a s  

a01 - 
a00 - 
D O 8  

A 1  1 

a 6 8  
31 8 

6 7 1  
a 4 9  

D O 6  

Doa 
nsa 

~ a 4  

a01 
a01 
D O 9  

-086 
D 4 S  

P 9 8  

r roa 

.06 a 
a s a  
.O 1 6 
a 5 9  

DO I 

DO0 
D O 8  

D O 2  

D 4 2  
.o 0 7 

a77 
1 0 4  

061 
0 8 4  

D 4 5  
0 1 9  
.o l.4 

nos  
a01 
d05 
D 07 
n a g  

a50 
a48 

a 4 4  
1057 
n a b  
0 0 9  
d01 

. 
- DO9 - D l 1  

- a 4 0  - D l C  
a00 - a00 

- n o s  - an8 
a 8 4  
a 4 1  5 8 7  
A 4 9  A 4 5  
1 1 5  1 5 5  
0 5 5  . 0 7 5  
a17 ~ 3 7  - n o a  a 0 5  - nos - n o 4  

D O 9  

D O 0  
D 6 0  

noa 

~ a 4  
a x 3  
2 8 6  

a 9 5  
A4 8 

a5 3 

DO 5 
no 8 

n 09 

a 01 
D O 0  

A 0% 
a 9 5  
A 8 9  
d 5 9  
1 5 . 5  
a97 
0 5 6  
D l 8  
D O 7  

a l a  
n o s  
D O 0  

b10 
a61 
A46 
f 4  8 

D7 6 
1 0 1  

0 5  6 

a05 
01s 

a i s  - 
B O P  
004 - 
D O S  

a0 3 

D e 8  
D 6 5  
a50 

D O 9  

ns o 
aaa  

D a n  

D O P  

ooa  
n00 

D oa 
D 4 0  
D47 
D 4 6  
063 
D J 6  

0 1 5  
a50 

d16 

n s 4  - n3a  

100 a 
1137 

DO4 
D O 3  

0 9 6  
1 9 0  
3 5 6  
1 7  0 

1 6  a 
a58  

A s a  

a 5 5  
n02 a o a  
n01 
n a o  
0 7 0  
a 4 0  
1 s 9  
1 5 9  

a 4 5  
3 2 7  

1 4 a  

i o a  - 
a o a  - 
d a o  
a07 

a 6 a  

D O 1  - 
046 

1 6  6 
1 8 9  

1 7 s  
A6 8 
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TABLE IV.- LONGITUDINAL 3 X T E W B C E  LOADING COEFpICIEmTS OF THE BODY IN 

THE PRESENCE OF TIE W I N G S  - Continued 
(a) A = 4 triangular wing, r / s  = 0.2 - Concluded . 

1259 
1134 

1 5 0 4  

00 1 7 5  6 
1634 

1884 

8 134 

23B4 

I sag 

2009 

P a s 9  
2 sn9 
1134 

1584 
I a s 9  

aaos 
2 134 

2.384 
2 so9 
2259 

0 1 7  - n 2 1  

no9 n o 3  
no9  n o 4  
nos - nos 

nso 
n 04 

0 x 0  

ns4 

n1s 
o a r  
n34 

a 0 4  

D 07 
0 6 6  

D l 0  
a08 

a17 a 0 1  
no6  - n 1 s  
n i b  - n s o  
n o 4  - n o a  
no5 - & o s  
n o 0  - n o 3  
n12 - n1s  
no4  - nos 

- n3a 
003 

- no3 n05 

- n s 1  
- n39 

- nola - n o 8  
nola 
a 2 0  

- a 9 3  
1129 

L - no4 - a l a  nos 
a19 
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TABU IV.- LONGMUDINAL INTERFERENCE: LOADING COEFFICIENTS OP TEE BODY IN 
TEE PmSENCE OF TEE W G S  - Continued 
(a) A = 2 triangular wing, r/a = 0.2 

" 

." 1 * -  

1 1 5 4  

13 .84  
18 .09  

60 1 7 5 6  
1 6 5 4  

18 .84  
20.09 
2  1.34 
22.59 

2  5D9 

1 8 5 9  

a 3.84 

0 5 6  

D l 5  

2 3 1  

n 7 1  

5 1 a  

3 7 8  
1 7 2  
.OB6 
1 1 4  
1 0 1  
a 5 6  
D O 8  

a O S  
A 6 4  

5 9 5  
5 8 8  

2 1 4  
1 6 5  
D 9 0  
n 9 5  
a 7 9  
a 5 9  
DO8 

a 4 8  

"DO4 
.o 4 5 
a 0  5 

a 6 1  
D 8 4  

a 9 9  
L a g  
1 0 7  
.o 7 5 
a 6 5  
AaO 
D O 8  

d01 
d00 
a a a  
D 4 a  
0 3 7  

D 6 4  
0 7 8  
075 
0 5 5  
a54 
a09 
a o a  

*loa 
a a s  
a a7 
0 7 4  
,079 
1 3 0  
1 0 8  
1 1 0  
1 1  4 
a92 
a46  

c 

11.34  

13-64  
l a 5 9  

1 5 D 9  
1 6 5 4  

IO" ;;i; 
a o a 9  

<+.. 
2   1 3 4  

a 5n9 
I 1 3 4  

13 .84  
I 3.0 9 
1 6 3 4  

150 1 7 5 6  
1 8 8 4  
2 0 8 9  
2 1 5 4  

a 5 . 8 4  

I a 5 9  

13159 

a 5.09 

- D 6 6  - D 4 1  - D l 3  

- 1 8 0  - 5 2 0  - 2 6 6  
a 2 5  - 0 6 4  - .OB5 

5 6 0  2 9 9   2 4 5  

0 3 6  . a68 1 0 7  

- ~ 8 9  - a 6 7  - n 4 8  

~ 4 a  2 8 8  a s s  
2 - 5 9  a 8 9  a s 8  
a s 7  0 7 3  a 7 9  
n 4 3  a53 0 5 7  
o a 6  a a 4  n t 3  - a 1 7  - DO9 - D O 6  

- D O 3  

#6 
0 7 0  
a98 
A 4 1  
A13 
1 a 7  
J.3 4 
A8 7 
D 4 4  

- ~ a a  

n s  4 

- a a a  - 
, 0 0 5  - 
'D47 
P8.5 
a s 8  

16 5 
5 s 5  

A 5 7  

.o 6 3 
DZ 4 
D 2 6  

. l o o  , 

no5 - a 0 5  
 DO^ - n o 4  

1 1 5  
1 1 9  

n2 I 

1 5 1  
1 6 7  

0 5 4  

nos - a o a  
a11 - LIS7 
a a a  - d o 8  

D S 7  &B? 
1 8 4  a 6 5  

1 8 9  L 6 5  
1 8  4  1'4  4 

0 8 6  L 2 4  
a 1 9  A 6 7  

D 7 9  a 9 0  
0 1 9  

- 0 9 0  
- a 4 0  

- 1 0 1  - a10 
5 4 4  
P 9 8  

a 5 7  
D 4 5  
a38 

a 4 1  

D O 1  
a07 
a.9 6 
2 6 9  
1 4 6  
a8 I a o o  
a7 3 
661 
a 7 9  

Dl 1 

a 4 1  

- A 0 5  - 
a 6 0  
0 7  8 
1 2 8  

- n o s  - 

361 
a a a  

nu I 
.I 8 6 
1 3 4  

a59 
D 4 9  

a 4 0  - n x a  
- .  a 5 1  - 0 0 6  

a90 0 5 9  
162 - f 9 . 5  
0 6 0  
3 3 9  ' 3:: 
a 5 6  3 0 3  
a g e  B P S  

n e e  t:: 0 9 6  

0 7 1  PP.4 
1 0 6   A 0 4  

0 6 1  aPa 
- A 4 3  - 0 7 8  - 5 9 1  

a 4 6  
3 5 0  
a o o  
310 

I+ s 7 
a 4 4  

.a06  

.l 8 9 

s a g  

- a 0 2  - 
.00a 
1559 
a 9  4 

166 
1 5 s  

as 2 
1 7  I 
I 5  1 
1 2 3  

a7 3 

s a  9 

- n o s  - - a-04 - 
a 6 4  
A.2 6 

a4 7 
5 3  5 
a9 5 
2 4  3 
3 3 0  
2 1 4  
a i 8  

". 

1 2  4 

1 1 5 4  
I a 5 9  
15 .54  
15.09 

250 17.56  
1 6 3 4  

2   1 5 4  
20.09 

22.59 
2 5 . 8 4  
2 5.09 

I 8.84 

n o s  - 0 0 4  
DO1 - D O 5  

a15 D 9 7  
1178 0 8 0  

a o a  1 0 4  
5 9 8  A 5 5  
2 5 3  1 0 8  
a 7 9  2 4 ~  
a 2 1  z o a  
2 0 0  a 7 1  
esa a 1 4  
a 0 8  a 9 7  
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D O 5  

DO 4 

DO9 

n o 9  
n o 9  

a l o  n 19 
n o 9  
n o 8  
n o 1  
n o s  

D 19 

D O  1 
n l o  
no7  no 4 
no4 
no 5 

n o  3 nos  a i s  
014 

D O  6 

a r o  

no0 no0 
0 6 4  - 0 0 8  - ns8 

- nso - os5 

- os8 
- n48 

- n4s 
- n 4 i  
- o a 6  

0 0 1  n o 0  
n o 2  n o 0  
n o 2  - n o 3  
 DO^ 173 

n74 - D ~ O  
6 6 3  - ~ 5 8  

~ 6 8  - n e o  
a 4 7  - a 4 9  

as4  - n a 4  0 3 4  - nss  

0 3 9  r D L 4  

O S 7  - D l 5  

n o 1  
n o 0  

n45 

n 9 s  
0 4 3  

n o s  
n s 9  

n oo 

D O 3  
3 8 0  

0 4 3  
t o 1  

n o 0  n o 0  
nos 
f 7 9  
D 21 
D a b  
n g o  
07s 
0 8 s  
n z o  n o a  
n 1 o  

DO0 
D O 1  
n57 
0 4 5  
a o g  

.os 8 
P 6 S  
0 3 9  

n o 1  

-066 

030 

n o 5  

D O O  no4 - n o 1  - DOI D O O  - n o 1  - DOI - n o a  - D O L  - n o 1  
a,,: 007 - no8 - ~ o a  - n o s  - n o s  - n o a  - n o 3  - nos - n o 4  

n l a  6 3 8  - not - n o 5  - D O ~  - nos  - n o a  - a 0 4  

n o s  
n o a  
n o 9  
n o a  
n o 7  
n ~ 4  

1004 

D O 8  

- nao  n o s  
- n2i  - n l o  - no4  - 0 x 6  - 0 2 7  - as1 

n 0 1  

- n o s  
- n 3 s  
- n o 7  

- no9 

- 1155 - 0 6 5  

- D l 6  

1 4  4 

0 7 0  
n i l  
D 751 n s 1  
0 0  8 
B O  S 
D l 0  

D 1 6  
a47 

~ 7 a  
n77 n s a  
n o s  
n l a  P I S  

O S 6  
D S S  

D 4 8  
a 4 7  

: 2 - n o a  - DO7 

n o 1  
n4 3 

ass 
0 9 1  

0 6 9  
a as 

D O 3  

D 6 1  
a 5 2  

D 9 9  

D 7 9  

D48 

- n l a  - n o 6  
- DO5 - nos n o s  

n l  3 

n z 1  
a7 7 

a87 

ns 4 

naa  

D O 6  

L O 7  

D l 0  

-037 

a44 
5 1 3  

- 0 8 1  - 111 - 0 6 8  - SO6 

- D O 8  
n o 9  

- n10 

- D l 8  - n o 4  
- n 2 l  
- n o 1  
- o a s  

- no3 - n o 4  
- a 0 4  D O 2  

D 67 
a o a  
a76 
n85 
0 8 1  
2 3 1  
a 3 2  
3.19 

a 9 5  
1 0 1  

0 9 8  

0 0 8  
D l 1  

1 0 1  
D 6 9  

n s o  

n44 os7 
o s 9  

nBs 
0 3 4  
0 3 4  

D46 

- n o s  - no8 - nos  
1 5 7  
0 4 3  - a 0 5  - Jll - 9 4 2  - n l a  - n l r  - 0 3 4  - 01s 

no a nos 
no 4 
n o 4  
D 8 6  
L O  5 

J 3 S  
D 7  3 

D O  3 
.os1 
0x35 
0 1 4  

11.34 
1 2 6 9  
13-84 
1 5 . 0 9  a i 8  

n 5.9 

- n o 4  

- n a o  - 011 

- D 6 8  - a s 1  
- a06 - a18 

n o 4  
no 4 
D E 8  
1 0 3  
2 2 0  

J 7 4  
a 0 9  

A81 

A 3 2  
1 6 5  

2.67 
1 5 7  

DO 5 
a 5 7  

a10 
1 0  0 

1 3 8  
1 2  7 
L I S  

-11 4 

JI a 

a a 6  

0 9 s  

J-a 4 

- n o s  - n o 7  - n o 4  
n 9 s  

- a s s  - n o 8  
- n 1 1  - n o 7  

no4 

1 0 4  

- D O 1  

D O 8  

- nos  - n o 7  - nos  
no0 

- ~ z a  
- n19 

- no4 - g o 5  

-13s 

- os9 
- D8E 

- A16 

; - n o 6  - D O S  - n o s  
' - n o 7  - no8 - n o s  
! - n o 4  - n o 4  A DOI 
I 5 6 P  - nos  - n o 9  
I - 2 0 5  - n g s  - n s 9  
i - n37 - J - 0 0  - a s ?  
i - a26 - n40  - 0 6 0  
! - a 2 4  - n19 - 037 
; - a14 a04 nza 
. - no4 - nos - a14 
i - n o s  - n o s  n o 4  

093  as4 
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TABLF: IT.- LONGITUDINAL INTEEiFERENCE LOADING COEFFICIENTS OF THE BODY IN 
THE PRESENCE OF TEE W I N G S  - Continued 
(c) A = 1 triangular wing, r/s = 0.2 

. 

7F-i 
3 6 ?  

- 0 0 2  
n o a  

- 0 7 7  - a c e  - 0 1 3  
A i 5  
A 0 9  

1 0 1  

- 017 - .oar 

n9s 

n a a  
046 

a 0 1  n o s  
- a03 - n79 - A 3 0  

- A06 

.Of0 
a35 

- a 9 9  

n o 0  

- A B S  

a1 a 

9 1 4  

- nao 

no1 n o e  
no 0 - n o 3  - 0 8 3  - 5 5 9  - 0 3 6  - n45 .  

D 7 5  
A06 
1147 

- .On6 
a n a  

- 011 

i91 

o s a  
- noa n a 9  

3: D l 5  

- n o 1  - O S 0  - n i a  
n o 1  n o 1  
n o a  00% 
ao.4 D O I  
a00 - no1 - . o s 0  - a 1 0  - 8 3 6  - A 0 5  

- A 9 3  - a76 
- s 5 a  - A B O  

1 4 1  a 5 9  
n 8 5  a 8 9  
n 6 a  0 5 7  

- s a 4  - a 1 5  
n a a  no9 

- 0 4 9  - 0 x 4  

noa  
a o a  
DO3 no0 - A I 4  - - 3 0 3  - - 338 

a60 
A01 
1065 

- a31 - n 3 a  
- d 3 b  - 

- 0 1 8  

no e 
n o 8  
n o s  
1100 
a 1 5  
A S 7  
n a  I 
a 4  4 
n73 

A l l  
0 7 7  

Dl8  
a38 

0 3 3  

DO8 n o a  
, n o 4  

- ,  O O Q  - a 9 9  
- ,  a n 7  : 0 7 0  

' 1 3 1  
a 9 4  

' 1 3 s  
2 n9u 

n s  9 
5 0 0  

- :  n i k  
n o  o no1 
no1 
B a a  
n 4 0  

D O 0  

968 

a30 
a a  1 
1 J 3  
,090 

a13 
n4 3 

1104 

- n o 1  
n o 0  

- no3 n o 0  
- a n 9  
-. 3 3 7  

. 1 1 0  9 9 5  

~ A61 
A69 

A05 
n 5 3  

a11 
n o 6  

- n o 1  - no1 
- LO4 - P a 7  

- n o t  

- 959 
a15 
a60 
A77 
1 3 5  
f i 3 0  
na1 
a a 4  

a 0 3  
n o 3  

0 5 9  
n 5 1  

n 9 a  

n 9 4  

rial 

9 a 6  
,047 

B7 6 
a 7 6  

a91 
0 6 6  
a 3 4  

* 

" 

D O  0 
l la0  
D66 
Ab1 
A45 
A17 
1 8 9  
2 4  1 

L O ?  
a 6 8  

D l  1 
a5 0 

1189 

no o 

n o 1  
a00 - 
a84 - 
A43 

A 1 5  
a 5 7  
-16 5 
2 4 1  

a 5 6  
a 6 6  

0 7 0  

8 7  9 

a a a  
0 x 7  

no0 
O f 1  
a06 n o s  
1158 
A 0 5  
A07 
A40 
a51 
A 6 0  
a 4 9  
A10 
116 3 
a 3 4  

6 9  4 
8 3  7 
98 1 

1 1 1 5  

14A8 
25" 1 5 6 6  

1 700 
18.44 

Z l J l  
19.87 

t a d 9  

aa.75 
a 4 ~ 9  
as.68 

L 
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TABLE IT.- LCNGITUDINAL INTERFERF%TCE LOADING COEFFICIENTS OF TBE BODY IN 
TEE PRESENCE OF THE WINGS - Continued 

( c) A = 1 triangular ning, r/s = 0.2 - Concluded 

,0066 
DO2 

A 1 5  
1 0  s 

A 0 9  

n97 

A a7 

Aaa 
a s a  
.I 5 6  
A47 
A 5 0  

A54 
a a 7  

n o 0  n o 0  
n o 0  n o 0  
n o 0  n o 0  
n a 9  n o 4  
9 0 9  A O O  - nos - D O T  - no1 - 9 6 7  - 010 - n79 - 0 1 4  - n a o  - no6 - n o s  - P O L  - n o s  
n o a  9 1 4  
naa  n i a  

D 4 6   2 0 0  

n o a  n o a  
n o 1  n o a  

- 0 0 %  no0 n o s  n o s  

A O O  n s a  

- n s z  - D O L  
n s a  1 4 9  

- n r 4  - n69 
- n o s  - 0 9 s  

- n s ~  - q 4 a  
n o o  - nLs 
017 no6 
na7 n 1 4  

386 A S 6  

no0 9 0 0  
noo n o 1  

- no1 - n o 1  
noa  n o d  no0 - n o 1  
A 8 J  2 0 4  

- na1 1 1 s  
a s 1  5 0 s  

- n74 - n'ta 
- n6a - 0 7 4  
- 0 7 s  - D P O  

- n o 4  - n a a  
n 4 1  9 1 8  n s a  n 4 5  

n o 0  noa n o 1  
no0 n o 3  n o a  
n o 0  n o 1  no1 
n o 1  noa  nos 
1 0 4  noa  n o a  
n s 4  2 4 1  39s 

- 6 4 8  - 0 6 9  - ns9 
n a 1  os3 1 s a  

- 116s - ~ a 6  - a a a  - 1136 - n 7 s  - a o a  - n z 7  - no6  - ns6 
- noa  n o 4  n 4 n  
- 0 1 9  - n o s  n f o  
- n l 6  - na1 - n i s  

no0 n o 0  n o a  001  n o 0  n o 0  
no0 no1 
n o 1  n o 1  

*a5 9 7 8  ' 
A 1 9  2 0 6  

A 5 9  190 - 0 7 9  - 0 5 8  - nqs - -106 

- os7 - 070 - no9 - ns9 - nsa - 0 9 9  

- A l l  - A 1 0  
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TABIB 1V.- L O N G I T U D ~  INTERFHiENCE LOADING COEFFICIENTS OF THE BODY IN 
THE PFLESENCE OF THE WING3 - Contfnued 
(a) A = 1 triangular w i n g ,  r/s = 0.4 

-- - 
." 

40. I 35O I 30. I 
n o 0  - b o o .  b o o  
n o 0  noo  - no3 
n o 0  - n o 1  - n o a  - 0 0 1  - n o a  - o o a  - n o 1  - n o a  - n o a  

: -n79 - n91 - a 7 7  

o s 4  050 056 
0 9 6  a 9 7  0 8 9  

- n 1 9  - n1a - io24 
- 011 - D O T  - a r t  

D O 0  a00 - n o a  
. 0 4 3  P 4 1  0 0 6  

A10 D l a  a 1 0  
O S 3  a 3 4  a 5 6  

no0 - no3 - n o t  - n o a  no0 

no0 A0 1 

- no1 n o 0  

n o t  
n a o  

n s s  
n o 9  
n 1 4  - 0 1 1  - na-a 

- 1 6 8  
DO 4 

0 7  0 

- o o a  - n 1 5  

0 8 7  
n3 8 

0 5 1  
D36 

- roll 
0 1 5  

- 0 1 8  

D O B  no0 
- a 0 1  
- no1  

n o 6  

- n 4 a  n o 0  

.1 4 1 
a 1 6  

a 6 8  

D O 1  

- D3.9 
n 4 a  

- na9  

n o s  
no1 no0 
no1 

D O 6  
a00 
9 8 6  
0 9 4  
2.4 s 
nea  
1 4 6  

nsa n o 0  
n 4 4  

:; t nos 
a0 4 n o s  
n o 5  

0 1 4  
1184 
0 3 4  

-I79 
no17 

r00 6 
D Z T  
a 3 9  

D O 2  
BUl 
0 0 1  

0 1 4  
no9  
nos 
n 5 o  
n 7  8 

nt o 

a a a  

0 7  S 

0 P I  01s 
0 2 4  

6 9  4 
83 7 
9 8  1 

1 l d 5  
1 a 6 9  

3- :E: I 458  

18.44 
1 9 8 7  a 1.31 
aa.76 

a 5 6 8  
U4J9 - a 4 i  - 

a01 - n o a  - 
D O 1  - a 0 1  - 
a o a  - n o 1  - 
no5  nos  
boa - n o r -  
Dab - n o 8  
P 6 6  051 
5 1 8  A87 
.lS6 1 9 3  

0 5 8  D 4 6  
a70 0 7 9  

~ i 9  - 0 1 s -  
n i 7  nxg 
n g 5  - n a a -  

n o 1  - a o a  
a o a  - n o s  
no8 - n o a  
1103 - n o 2  
n o a  D O L  
nos n o s  
n s 9  1132 

115.9 n 4 4  

n 3 7  n s o  

1153 a s s  
a66 0 4 9  

A17 i o 1 6  
DO6 D O 0  
D l 0  - DO6 

d03 
n01 
n o a  

n00 
k1p6 

.056 
D J 9  

1015 
n a 6  

n01 

2: 
n u 7  

n00 . . .  

6 9  4 
8.3 7 
9 a  t 

I IPS 

I 4 a a  

17110 

19.69 

100 15.56 

18.44 

2 1 3 1  
1 9 8 7  

19.75 
a 4 1 9  
a 5 6 a  

D O 1  

a01 
n o 0  
rOl6 

.OTS 
a a 3  

n o 0  

9 1 6  

a e e  

n 3 7  
1178 

a 4  1 

0 0 4  
0 5 s  

- n o 1  - noa  
- n o 1  - n o 1  
- , 0 4 1  

1)Ob 

0 5 4  
a 3 6  
a s 7  
a 9  9 
a 4  3 

- 0 1 3  
- 0 1 4  

- n o 4  

awl 
n o 0  noo 
n o o  
ns s 
090 

a 0 1  

D l 6  

a01 
2.01 
0 6 8  

n o 8  
n a s  
a08 

. . -  

. - .. 

69 4 
85 7 
9 8  1 

1 ras  
1 8 6 9  
i 4 . l a  15' 1 5 5 6  
l7DO 
28.44 

a 131 
1 9 8 7  

a a.7 s 
a 4 a 9  
a 5 b a  

DO 1 
a0 0 
DO 0 

- no1 
- a10 

. I 4 8  

n o 0  
- nos 

0 6 9  

n e 7  
1186 

- nao no a 
- A16 

B o a  
PO2 
P O 0  - *om - .n1a 
0 4  I 

: J a b  
0 3 5  .n 2 s - , A 1 4  
n o a  

DO8 

' '106 

.a07 

D O 1  no1 
n o 4  

0 3 s  
nos 
n l o  
0 6 0  
a 4 6  
s e a  
n 9 9  

n a 3  
n4 4 

017 
a a 4  

a l a  
n o  1 
0 0 8  

n o  1 D O 0  

1004 
a 4 5  
n 5 9  
n a y  
DF3 
D 6  0 

no7 
0 4 3  

n a s  

- n o 4  

- n o 3  
- a o a  
- n o 5  

n 7 a  

n o  1 

- a41 - nos 
- 2.41 - a01 - 0 0 6  

0 4 7  
4 9  8 
a 1 7  

6 9  4 

9.8 1 
8.3 7 

1 la8 
I a 6 9  
1 4 ~ a  

25' ; $2: 
18.4 4 

a 1 3 1  1 9 0 7  

a9.75 

a 5 d a  
a 4 a 9  

0 0 6  

no0 a 00  

.04 1 
D66 
166 

1 4 9  

a 1 9  
a9 5 
a01 

no6 

noa  

2 2 5  

.I 4 a 

n o a  - 
n o 4  - 
n o a  - 
n47 
n49 
a a 4  
0 6 0 . -  

a a 8  

n o 1  - 
a 0 1  

a 3 9  

2,": 
2 . 0 0  

- no4 - n o 1  - no7  
- n o a  
- no6 

n o o  
n59 
071 
n04 

a a a  
105 

1 6 3  
1160 
a70 

. .  .. , . 
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TABLE IV.- LONGITUDR?AL INTERFERENCE LOADING COEFFICIENTS OF THE BODY IN 
THE PFWEGCE OF TIE WINGS - continued 

(a) A = 1 triangular wing, r/s = 0.4 - Concluded 

7 F r  
n o 1  
no0 
no0 
n o 4  

n o 0  
no0 

- 03s-  - D 7 4  - - 0 7 4  - - , 0 4 5 -  

- nos  - -. n 4 o  - 
o o a  
d l 4  

-6- 

- 001 - n o 1  
no o 

- no1 
no0 

- n l a  
- nsa - ~ a 6  - a a s  

no0 
- 1 1 7  

- D l 6  - no5 
a03 

n o 0  - n o 1  
no0 - n o %  

- no1 - n a o  - a44 - n s o  - 1 4 1  - n s 8  - n a o  - n o 4  

- no1 

9 0 6  

D O 1  

no 0 

D O  0 no0 
- a 6 S  

- D 4 6  
- 0 4 8  

no o 
no0 

n7 e 
- n97 

- n l s  
n o  e n a  6 

n01 - noa  
n00 

n00 

- 1 o a  - n 4 a  
- n u  

P L S  
0 2 1  

n00 

n01 
d00 

- D 6 O  

- D 4 6  

69 4 
B J  7 

n o 0  no1 
- no1 - noa  

n o 0  - n o 1  
- no1 - n o a  n o s  n o s  

no1 n o 1  
n o 0  - no6 - n o a  - 819 - nos - n a 4  

-  DO^ - Q L ~  
B o a  - n a a  

- no6 - 1 1 7  - 1107 - n l 0  - 00s - a06 

. D O 0  - D O L -  - S O L -  
D O 6  

n o 1  

- 0 0 1 -  - n o 7  - n s i -  - 0 4 8 -  - s a l -  - n a o -  - n a s  - - 011 - - n o a  

no0 
no 1 
no0 

no 5 
no 1 

n o a  

0 4  I 
n 4 a  
n s o  

n o  a 

n o s  
0 3 6  

D X 8  
D l  4 

D 00 

n o 0  
B 0 0  

n o 0  
n o 0  
no0  
n o 0  

n o 0  
n o 0  
n o 0  

n o 0  

no0 
no0 
n o 0  

n o 1  D O O  no0 - 001 

no6 n o 4  
no0 - n o a  

- 001 - n o s  - n o s  - 0 8 6  

- 011 - neo 
- nso - 9 3 9  

no9 - n o 9  n 1 a  n o s  

no0 - nos  

257 0 6 6  

- 0 6 1  - a77 - 8 6 4  - 0 5 8  

noa n o 1  

n o 1  D O O  
no6 no6  
~ 4 a  - a50 

049  - n4a 
n6s - n 4 o  
n o t  - 0 1 6  

n s n  n o 6  

no0 no0  
D O 1  9 0 0  

no0 - D O L  

1 1 6  
J . 4 1  - 1170 

n a 9  n o 0  

I la5 
9 8  1 

I a s 9  1 4 1 a  
3' ;:2: 

lS.44 
19.67 
9131 a 9.7 s a 4 a 9  
x 5 b  a 

no0 
no 1 no1 n o a  
D O 6  

D l 7  
001 

n s o  
0 1 4  

nap n sa 
n o 8  
n o 0  
n o 0  

no1 
no1 
noa  
no 1 
n o 6  
D O 6  
D O 7  
n o 0  no0  
n o a  
n a o  n o a  
0 0 5  n o s  

001 no0 
n o s  - n o a  - 
n o a  no0 - n o 4  n o 4  
n o 1  n o 0  nos L I B  
01s D I T  
9 2 1  - n a s  - 
0 1 s  - nz4 - 
811 - n o 6  - 
no9 - n o a  - 
n o a  no9 - 

no1 - n o 1  - 

Dl2 - n o 9  - 

n oo 
n o 1  n o a  
9 0 6  

9 09 

D O 0  
a 4 0  
B14 
9 x 0  n a s  
n o 6  
n o s  
d l 0  

n o 1  

- n o 1  - no0 
- n o 1  - no0 - n o s  

n34 - a n a  - 
no0 - 

- D b a  - - nS6 - - D l 3  - - n 1 o  - - n o s  - - n o a  

nu0 
n o  1 
n o  a 
no6 no I 

n o 1  

na7 
018 

n o 9  n z s  

n o 1  

0 6 6  
D l 9  

n o  0 

n o 0  
n o 0  
n o 0  no0 
n a s  n o 0  
n 37 

0 4 6  n so 
n o 8  D l a  
n a 1  

no0 

0 4 b  

a0 0 no o no o 
no I 
no 4 
aa5 
n a g  n a  9 

n a s  
n a  o 

n 1 a  

n o  0 

5 0 s  
D l S  

D O 0  - n o 1  - n o 1  
noa 
n o 0  
,007 

n i l  n15 

n 10 n o 9  
n o a  - n o 4  n o a  

, 008  

d o a  

no0 
n o 0  no0 

n o 6  - 
noa 

n o s  o o a  
no1 

no0 

B O O  
1114 

D O G  
0 0 7  

n00 

n00 
n01 

na 5 

- n s s  - rill - n o a  - n o 4  - ~ o a  

n00 - no1 
- n o 1  - n o 1  
- n74 

no1 
n o 0  n o 1  
n o 0  n o a  
n a a  n1n 

0 1 9  

no6 
no 1 

. a l e  
0 1 6  

010 

n o 1  

- n o 1  - no0 
- n o 1  - - O O L  - - nos  - - no1 - 

01s 
0 0 4  - 
nos - 
o o a  

- n o 5  - 

n o 1  - 
0 0 4  

- D O 6  - 

no0 D O L  
no1 n o 1  
no1 - 0 0 1  n o 1  no0 nos - n o a  
n17 PI1 
n o 4  - n o s  
n o 7  n o 7  
DO* - n o s  n o 6  n o 8  a01 n o a  n o s  n o 0  

D O 9  - a17 

D l 3  - D l 7  

no0 n o a  no0 no0 no1 n o 1  
noa no1 
n o 1  n o 1  

- D O Z  noa 
- nos n o 0  - n o 5  - no1 - n o 7  - no2 

n 3 9  as1 
n 4 0  n34 

o s 7  9 x 8  
057  o a 6  
n a 7  . D I ~  n a s  R O B  
n a o  a10 

- DO6 - , 001  

a41  0 4 8  
n o s  9 1 s  

- n o s  - n o a  
- n o 3  - n o a  

D O 4  no1 - n o 4  
- n o a  - n o 7  

n o 6  
n o s  

- O S 8  - - 1070 - 
- n o 4  - 
- no1 0 0 4  

- n o a  - - D O 6  - 

n00 
n01 
n04 
n06 

n o a  nos - 0 5 9  - 0 7 4  - a a a  
n a 1  - n o a  
no o 

- n o s  

- n o 4  

6 9  4 
U J T  

- n o 4  - 
n o 1  
4 7 4  
n a o  - n a o  - 
n o s  n o 0  

- n o 7  - - n o 3  - - n o 4  - 
no0 
0 0 3  
n o o  - n o 1  

- ~ a l  

- n e s  n a a  

n o 4  n 1 1  
n o e  n o a  

D O 4  

D l 6  

n o s  

n o 0  n u 1  
nos 
l o a  
B O 4  
no0 
a19 

-116 
n43 

n o 7  
n o d  
noi 

n o 0  0 0 4  



. .  . 

n o 4  no3 
n o 0  DO0 
no6 - no1 
n o s  -.DO1 
D O 1  DO1 
D O O  - nu8 
1 6 0  D 3 0  

D 9 0  
n 3 9  

D 6 1  D 5 7  
0 8 6  0 8 7  

DO7 - DO6 
n n o  - na3 
,013 0 1 s  

0 0 4  
A01 - 
D O 5  - 
DO0 - DO3 - 
0 8 6  i:; 
n31 

w o  
n16 
nos - 
A 3 1  

no1 
D O 3  

0 0 4  - 
0 1 6  
n i7  
noa-  

n s a  
1147 

n a o  
no0 
ooa 

0 4 s  
6 3 1  

a 1 7  

6 O  I 3' 1 
a o o  - a o a  
no3 - n o 1  - 
no1 - n o 3  
no0 n o 4  
n o 7  O O P  

0 8 4  0 0 9  - 
n 9 4  -0u6 - 
n a 5  no8 - 
D l 7  noa - 
n 1 4  no1 - 
no6 n o s  - 

n o s  n o 0  

D l 6  DO7 

DO7 D O 8  - 

DO1 
DO0 
0 0 3 -  

DO0 
a00 

a o o  - 
n oo 
n o 3  
n o 3  
D n5 
n o 9  

no9-  
D O 3  
D o l -  

n o 4  
n o 1  - n o 1  - 
DO0 - 
DO 3 

- a s 4  - - a08 - 
- 0 4 8  

0 6 0  
as0 
D O 0  - - D l 4  - 
a g o  

- a a l  - 

4001 
D O 8  - 
noa I n.01 

no1 - 
0 0 0  - 
n o s  - 

- no1 - n o 4  

a01 

- DO1 - 2 4 4  - 3 0 6  - DO4 
D 6 J  
D 6 3  

- no6 
D 38 

- 0 1 6  - nos  - 0 7 1  

4r, *=on 
25" I 20' I 

n o 1  no0 
- nos  - n o s  - - no1 n i p  
- n o 1  - D O P  

no0 - D 3 7  - - 3 8 9  - 6 5 7  - DO1 D 4 6  
n6S a 7 9  
0 7 s  1084 
D 7 1  JJ34 

- n14 - a10 
1 1 3  no9  

- ,035 - 0 3 0  - - D S 6  - 0 8 5  - 

E T  
no1 
no0 - 
n o 3  - 
DO0 - 
DB 6 
D l 3  
a 7  4 
0 8 3  
D 5 9  
d58 

0 0 7  
n 3 a  

D l 1  
0 8 8  - 

o o a  
DO8 
DO9 
A 0 8  
D o l  
f i O S  
A 0 1  
0 0 6  nos 
o l a  

no5 - 

n o s  
d O I  
DO6 - 

d00 

0 1 9  
n01 

0 3 7  
0 4 9  

1159 
0 6 1  
n64 

075 
0 7 8  

n35 

A 6 3  

D 6 P  

D 3 9  

I 

. . .  . . .   . .   . . .  



NACA RM A56C12 77 



NACA RM ~ 5 6 ~ 1 2  . . .. _ _  

TABLE IV.- LONGITUnlMAL INTERFERENCE LC)ADmG COFZ'FICIENTS OF TKE BODY IET 
TKE PRESENCE OF THE WINGS - Continued 
(g) A = 3 rectangular. wing, r/s = o .2 

" . 

6 9  4 
8 5  T 

I I P S  
1 0 6 9  

l S d 6  
1 7 0 0  
I8.44 

U l J l  

9 8  I 

14aa  

1 9 1 7  

88.76 
e419 a s n a  

n o a  
no1 
n o 0  
A 0 1  

- a01 a06 

1 0 8  
8 1 4  
a 9 5  
a 0 9  
0 7 1  
9 1 6  

- n o 4  
n o 1  

n o s  

n o 1  
no0 
0 1 3  
ns? 

n 9 9  

n l a  

P O 3  
402 

4 0 6  

a 9 4  
1 5 2  

061 
n1u 

a0 4 
noa 
~o a 
no7 

n e  s 

a0 1 

no 0 
no0 
1 1 9  
1 s 7  
1 0 6  
a s s  n s o  no 3 

6 9  4 
8 5  7 sa 1 

1 l a b  
1869  

Go 1 5 5 6  

1 1 . 4 4  
1 9.S? u 151 
P O I 6  

2.561 

1 4 a a  

17n0 

a 4 1 9  

D O 1  
n o o  
no0  

n o s  
a 7 a  

1 7 a  
as6 

0 4 4  
n11 

no0 
0 0 6  

9 6 1  

.08P 

a 0 5  

no 3 
a00 - 
0 0 0  - 0 0 1  - 
a06 n o 1  
0 6 7  - 
a a 4  
a 4 4  

a a o  
o s 8  
no4 

1 8 1  

a11 

A 0  0 
D O 1  nnz 

no0 
n o 1  
no1 n o s  
a01 
Q O O  

a o a  
l l Q O  
1 8  9 

n9a  
4 6 8  
n35 
naq 

DO0 
no0 4 0 0  
D O 1  - D O 1  
noa  - n o a  
n o +  - n o 1  
no0 - no1  
nor n o 0  
n68 0 4 7  
D L ~  n l o  
n a o  a 6 4  

n 4 a  os? nss D ~ P  
n i l  1113 

0 0 5  0 0 6  

6 5 9  a 5 1  

n o s  
n o s  
n04 n o a  nos 

n 09 

a s s  
.ora 
nas 

0 0 0  
6 00  

,037 

411 I 
1 1 0  

~. . 
D O  1 
a 0 6  

D l 9  
no  0 

a 9 4  

1 6 8  
a95 

a e a  

n 7 a  a l e  
n o 0  

n o 0  
no0 
a01 
no0 
a 0 0  

a s 9  
n 6 a  
P a s  

a n a  
a 5 a  
n a T  

a17 
A80 

awl 

0 0 0  o o a  - a00 - n o 3  - 
n o a  - n a a  - 
n o 1  - D O P  - 
AOI  - a o a  - 
n o s  - n o a  - 
n a l  s a 3  
n T o  n-ro 
1 0 s  n r 1  
0 5 6  n 4 a  
n s s  o s 1  
n 4 4  n s a  

A01 - A O a  - 

n 7 3  1160 

- n o 1  - n o 1  - oa  - nos - 
- nos - apa - P O I  - n o 1  - 

no0 n o 0  

- 401 

- a01 - - a a 3  - noa  0 0  
D O O  I - no8  - n o s  0 0  - a08 

n o s  - no7  - 18 - nos - 

- a01 no0 $ 0 0  - no1 - 

a 9 0  1 0 0  
0 5 7  0 6 4  

no0 nLa . 4 2 6  n q o  

694 
a 5 7  
9 1  1 

1 P69 

150 1 6 5 6  

18.44 
17DO 

u 131 

u4a9 

I *as 
I 4za  

1987  

aa.76 
a s d a  

- n o 1  
a00 - 0 0 1  

- no2 
- a o a  
- n a p  

n o s  
s o 1  
a?7 
199 

L10 
0 6 s  

- a 0 5  
a 5 9  

no c n o 1  -- n o a  - 
n o %  n o 1  n o s  
o o o  n o 0  - 
n o 0  no0 nos - n o 4  - 
o s 0  105s 
0 0 7  - no? - 
4 9 0  n a o  
a04 0 8 8  
a 9 0  a s a  
n s 9  a 6 4  
0 9 0  , 0 7 8  

D86 1176 

nom 
n00 

n01 
n00 

n a o  

9 6 9  

n 4 a  

l l O l  

AOa 
d06 

9 5 1  
0 7 4  

1160 
1055 

nco 
n o a  
n o 1  
n o j -  
n 07- 

2 4 a  
0 6 9  

0 9 8  
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TABU3 IV.- LONGITUDINAL INTERFEX3NCE LOADING COEFFICIENTS OF TBE BODY IN 
THE PRESENCE OF THE WINGS - Continued 

( g )  A = 3 rectangular wing, r/s = 0.2 - Concluded 
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TABU 1V.- LONGITUDINAL IN'TEEF-CE LOADING COEFFICIENTS OF THE BODY IN 
TRE PRESENCE OF TEE W I N G S  - Continued 
(h) A = 2 rectangular wing, r/a = 0.2 
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TABU3 IV.- LONGITUDINAL INTERFERENCE LOADING COEFE'ICIENTS OF THE BODY W 
THE PRESENCE OF TEB WINGS - Continued 

(h) A = 2 rectangular wing, r/s = 0.2 - Concluded 
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TABLE IT.-- LONGITUDmAL IHTEIIFERENCE LOADING COEFFICzEmTS OF TEE BODY IN 
THE F%ESENCE OE' THE WINGS - Continued 
(i) A = 1 rectangular wing, r/a = 0.2 

1 

n o 0  
n o 1  

n a a  

9 7 3  

0 4 8  
0 1 6  
1 4 4  

n o 1  
A 0 1  
n66 
5 9 0  

9 4  8 
D99 

DO B 

9 
D 
D 
D 

- n  
a 

- 3  
11 a 
a 
5. 

a 
- 0  

n 

903 a03 
n o a  no1 

. 8 0 s  n o a  

. 0 0 0  n a o  - 9 9 0  - n l a  
I no4 no4 
.. 0 7 4  0 6 6  

A04 a01 
A 5 9  A31 

a 4 a  a19 
A84 . l 4 3  

n79 1017  
, ~ 4 2  nas  

9 1 7  A 1 4  

n o =  
9 0 5  

n o 1  
n o 0  
D O 6  
9 1 a  nao 

I nns 
, 0 4 6  
I D k O  

1149 ' 

0 1 6  
I 9 1 %  

n o s  

0 0 0  
no0 
n o 0  
n o a  
0 0 4  
n1 I 
n u 4  a0 0 
a 3 9  
3 6  5 
1 4 7  
A16 
0 6 5  as0 

6P 4 

9s 1 
e3  7 

l i P 5  
1 4 a a  
1 Sb9  

6. 1 5 3 6  
1 r a o  
18.44 
1 9 8 7  
a 1 3 1  
a s a a  
n s d a  
a 4 a 9  

t noo. - 
noa - - n 1 9  - 

I no0 - 
no0 - 

- a40 - 
i 1 5 0 .  
I a 1 5  

3s J 
3 0 1  

. 1 6 8  
n o s ,  
a18 
a s 4 1  

1104 

B O 6  

9 0 6  
0 0 s  

2-64 
2 0 6  
a 7 4  
9 6 8  
990 
S O 7  

a 4  I 

n o 4  

a a o  
nas 

o D l  
n o 1  

no2  
n a 5  

no0 

P 5 9  
a 9  s 
2 6  4 
31 0 
3 6 2  

L O 8  

a 1 0  

a s 8  
491) 

' - no1 
- a09 

I - n o a  no0 
i nsn 

i a s 0  

, 1x8 

I 0 7 4  

~ n o 0  
a o o  

n o 0  

L a o  

I - 0 0 1  

I .Ob1 
, .os0 
1 a96 
I a 5 a  
I 9 8 0  

, 9 0 0  
901 

1 A44 
, a76 

' a73 
d 5 6  

A83 
1 a 6 6  , A P O  
I a s 8  

6 9  4 
8 3  7 

n o s  
n l s  
0 6 4  

no1 

a 7 4  
A46 

3 5 3  
2 8  I 

1 6 1  
A l l  
9 0 8  
n 4 0  
n s o  
0 1 4  

no0 
n o 1  n o 0  
a 6 8  
11x1 

3 7  s 
9 4  e 
3 9 7  

Aa1 

n 5 4  

3 6 0  

8 6 4  
a 0 6  

0 5 s  

no+ 
n o 1  
n o 1  
n i a  
0 6 6  nos 
387 

D O 5  

A 0 0  
130 
J l l  
a 7 9  
a 0 7  
0 9 5  

D O  I 

no0 
n o  s 
no1 
nos  
n a s  
a 4  8 
a 4 5  

316 
39  0 
5 4 6  
B 3 P  
as4  
a r a  

n o a  
n o 8  
D O 0  
no0 
a 0 4  

A05 
0 5 9  

zsa 
ai I 
n 4 6  

a06 
8 8 4  
X I 0  

A 7 7  

- A46 - ,048 

- n 5 a  
- n 5 9  

- n 6 a  

- ~ a 6  
- 1 5 s  

3 1 5  
A 6 4  
1 7 5  
a 6 5  
n s o  
1149 
A Z O  

a o a  
a00 
noa 
OS6 
n67 
8 6 8  
a 9  1 
3 4  9 

5 5 7  
.4 6 a 

3 4  5 
A I S  
1 J b  
1 6 8  

n o s  n o a  
n o s  
n o 3  
n o s  n g o  
A59 
3 7 6  
3 5 4  
A 7 6  
A 7 0  
33t6 

9.58 
a 9 9  



NACA RM a 5 6 c ~  83 

TABLE IV.- LOlmGITUDmAL INTER!?ERENCE LOADING COEFFICIENTS OF THE: BODY IN 
THE PRESENCE OF THE WINGS - Continued 

(i) A = 1 rectangular w l n g ,  r/s = 0.2 - Concluded 
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TABLE IV.-~ONGITUDINAL INTERFEEENCE LO~DING C O E F F I C ~ S  OF THE BODY IN 
THE PRESEmCE OF THE W I N G S  - Continued 
(j) A = 1 rectangular wing, r/s = 0.4 
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TABLE IT.- L O N C X ! T I I D ~  INTERFERENCE LOADING COEFFICLENTS OF THE Born IN 
THE PRESEXCE OF THE WINGS - Concluded 

(j) A = 1 rectangular w f n g ,  r/s = 0.4 - Concluded 
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aa NACA RM ~ 5 6 ~ 1 2  

* Plan form for '46 scale full-span models. 

(a) Summary of model geometry and dimensions. 

Figure 1.- Models and semispan supports. 



. .. - 
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. .  . . .  . . .  ..  .. . 

. . .. . .  . ... . . .  

(b) Semispan mdel installation. 

Figure 1.- Concluded. 

.. .. 
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Figure 2.- Body alone characterietics. 

I 
. . . .  . . .  . . . .  
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8 10 12 14 16 18 20 22 24 26 
Axial distance along body, in. 

(b) Local. normal-force  coefficients a t  several angles of attack for half body. 

Flgure 2.- Concluded. 

. .  . 
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NACA RM A 5 6 C l 2  

8w 

(a) Variation with wing deflection angle of? normal-force coefficient f o r  
the A = 1 rectan@;ula;r w i n g  and body combination minus that for b d y  
alone. 

Figure 3 .- Comparison of semispan and f"l-span model data. 
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- (b) V m i a t i o n  with wing deflection angle of the p i t c h i n g - m o m e n t  coefficient 
for the A = 1 rectangular WFng and body conibination minus that for the 
b d y  alone. 

I 

Figure 3.  - Concluded. 



94 n NACA RM A56C12 

Figure 4.- Variation with deflection angle e normal-force coefficient 
f o r  the wings in the prekence of the b d y .  
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(b) A = 2 triaagular wing, r/8 = 0.2. 

Figme 4. - Continued. 
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(c) A = 1 triangular wing, r/s = 0.2. 

Figure 4.- ContFnued. 
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-40 -30 -20 -IO 0 IO X) 40 
8 W  

(a) A = 1 triangular r/8 = 0.4. 

Figure 4.- Continued. 



(e) A = 2 /3  triangular wing, r/s = 0.4. 

Figure 4.- Continued. 
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(f) A = 3/8 triangular wfng, r/s = 0.4. 

Figure 4.- Continued.. 

f 
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8 w  

( g )  A = 3 rectangular wing, r/s = 0.2. 

Figure 4.- Continued. 



(I?) A = 2 rectangular wing, r/s = o .2. 

Figure 4.- Continued. 
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(i) A = 1 rectangular wing, r/s = 0.2. 

Figure 4.- Continued. 
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(a) A = 4 tri-ar, wing, r/a = o .2. 

8 W  

(b) A = 2 triangular wing, r/6 = 0.2. 

Figure 5.- Variation with deflection angle of l.1Fage-moment coefficient ., 
f o r  the wings  in the presence of the body. 
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( c )  A = 1 triangular wing, r/s = 0.2. 

8, 
(a) A = I triangular wing, r/6 = 0.4. 

Figure 5.- Continued. 
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-.02 
( e )  A = 2/3 triangular wing, r/s = 0.4. 

Figure 5.- Continued. 

NACA RM ~ 5 6 ~ 1 2  
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8 W  

( g )  A = 3 rectangular wing, r/s = 0.2. 

Figure 5.- Continued. 
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(h) 4 = 

NACA RM A56Cl2 

-20 -10 0 IO 20 30 40 
8 ,  

2 rec-ar wing, r/s = 0.2. 

Figure 5.- Continued. 
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(L)  A = I rectangular w, r/s = 0.2. 

Figure 5.  - Continued. 
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(j) A = lrect-w wlngj F/S = 0.4. 

Figure 5.- Concluded. 



(a) A = 4 triangular w i n g ,  r/s 0.2. 

f'iqure 6.- Variation with deflection ELngle of bending-moment coefficient 
f o r  the wings in the presence of the body. 
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8 W  

(b) A = 2 triangulw wing, r/6 = 0.2. 

Figure 6.- Continued. 
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( c )  A = 1 triangular win@;, r/s = 0.2. 

Figure 6 . -  Continued. 



NACA RM A56C12 

8 W  

(d) A = 1 triangular wlng, r/s = 0.4. 

Figure 6.- Continued. 
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%I 

(e) A = 2/3 triangular UFng, r/s = 0.4. 

Figure 6 .  - Continued. 
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(f) A = 3 / 8  triangular en@;, r/s = 0.4. 

Figure 6.- Continued. 
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(g) A = , 2  rectangulw wing, r/s = 0.2. 

Figure 6.- Continued. 
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(h) A = 1 rectangular .Xing, r/s = 0.2. 

Figure 6 .- Corrtinued. 
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(i) A = 1 rectangulaz wing, r / s  = 0.4. 

Figure 6.- Concluded. 
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Bw 

(a) A = 1 triangular wing, r/s = 0.2. 

Figure 7.- Variation .Kith deflection angle of-drag coefficient for the 
wings i n  the presence: of the body. 
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.B 

.7 

.2 

. I  

WACA RM A 5 6 C l 2  

( c )  A = 2 /3  t r i a n g u l a q w i n g ,  r/6 = 0.4. 

-40 -30 -20 -10 0 IO 20 30 40 
BW 

(a) A = 3/8 triangular: wing, r/8 = 0.4. 

Figure 7.- Continued. 
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3s 
(e) A = 3 rectangular wing, r/s = 0.2. 

Figure 7.- Continued. 
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C 

NACA RM ~ 5 6 ~ 1 2  

Y 

(f) A = 1 rectangular wing, r/8 = 0.2. 

Figure 7.- Continued. 
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S W  

( g )  A = 1 rectangular wLng, r/s = 0.4. 

Figure 7 .  - Concluded. 
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Figure 8.- Variation  wlth deflection  angle of interference normal-forcc 
coefficient for the body in the. presence of the w i n g s .  



27 

(b) A = 2 triangular wing, r/s = 0.2. 

Figure 8.- Continued. 
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.04 
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&* NACA RM ~ 5 6 ~  

-40 -30 -20 -10 IO 20 30 40 

(c) A = 1 triangular wing, r/s = 0.2. 

Figure 8.- Coqtinued. 
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a w  

(d) A = 1 triangular wing, r/s = 0.4. 

Figure 8.- Continued. 
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(e )  A = 2/3 triangular wing, r/s = 0.4. 

-.L - 40 -30 - 20 - IO 0 20 30 40 
s w  

(f 1 A = 3/8 triangular wing, r/s = 0.4. 

Figure 8. - Continued. 
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8w 

(g) A = 3 rectangular wing, r/s = 0.2. 

Figure 8.- Continued. 
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(h) A = 2 rectasgular wiq, r/6 = 0.2. 

Figure 8. - Continued. 
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8W 

( j )  A = 1 rectang- wing, r/s = 0.4. 

Figure 8.- Concluded. 
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(a) A = 4 triangular wing, r/s = 0.2. 

Figure 9.-  Vmiatim with deflection  angle of interference  pitching-moment 
coefficient for the body in the presence of the wings. 



(b) A = 2 triangularwing, r/s = 0.2. 

Figure 9.- Continued. 
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Qe=25O - 0  
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- 20; 
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( e )  A = I tri- wing, r/s = 0.2. 

Figure 9.- Continued. 
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(a) A = 1 triangular ying, r/s 3 0.4. 

Figwe  9.- Coqtinued. 
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(e) A = 2/3 triangular wing, r/S = 0.4. 

Figure 9.- C a n t i n u e d .  
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S W  

( g f  A = 3 rectangular w4g, r/s = 0.2. 

Figure 9.- C o n t F a u e d .  
". 
c 
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-40 -30 -20 -10 0 IO 
s, 

(h) A = 2 rect-az wing, r/s = 0.2. 

Figure 9.- Continued. 

1 41 
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(i) A = 1 rect- wing, r/s = 0.2. 

Figure 9.- Continued. 
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-40 -30 -20 -tO 0 IO 20 30 
8, 

(j) A = 1 rectangulas wing, r/s = 0.4. 

Figure 9.- Concluded. 
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(a)  A = 2 triangular wing and 
body combin&lan, 3?/6 = 0.2. 

-10 0 IO 20 30 
=B 

(b) A = 1 rectangular wing and 
body combination, r/s = 0.2. 

Figure 10.- Variat ioxwith angle of attack of normal-forc'e coefficient 
f o r  the body-wing conibinations. 



V 
' NACA R M A S C l 2  

( e )  A = 2 triangular w i n g  and 
b d y  coIlibination, r/s = 0.2. 

4 

(a) A = 1 rectmgulm? w i n g  and 
body combination, r/s = 0. E. 

F-igure 10.- Continued. 
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” NACA RM ~ 5 6 ~ 1 2  
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-10 0 IO 20 30 
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(e) A = 2 triangular wing and 
body combinetian, r/s=0.2. 

Figure 10. - Concluded. 
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(a) A = 2 triangular wing and 
body combination, r/s = 0.2. 

-IO 0 10 20 30 
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A 

4 QB 

(c) A = 2 triangular and, (a) A = 1 rectEtngula3. wing and 
body combination, r / B  = 0.2. . body combination, r/s = 0.2. 

Figure I”.- CantLnued. 



.- 
-IO 0 10 20 30 
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(e) A = 2 trfangular wing Etnd 
body combination, r/s = 0.2. 

Cn 

8w 

-10 0 10 20 30 
QB 

( f) A = I rectangular wlng and 
body combination, r/s = 0.2. 
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0 IO 20 30 
'b 

(a) A = 2 t r i a n m a r  ~ n g  and 
body combination, r / B  = 0.2 b 

-10 0 IO 20 30 
QB 

. (b) A = 1 rectangular w i n g  and 
body combination, r/8 = 0.2. 

Figure 12.- Variation..with angle of attack of drag coefficient for the 
body-wing combinations. 

. . .  



C 

-10 0 IO 20 XI  
=I 

(c) A = 2 triangular wing and (a) A = 1 rectangular wing and 
body cabinat ion,  r/s = 0.2, bo- conibination, r/s = 0.2. 

Figure 12.- ContFnued. 
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A = 2 triangular wing and sf) A = 1 rectangular w 
body combination, r/s = 0.2. body combbation, r 

ma 
: 0.2. 

Figure X?.- Concluded. 
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-10 0 D 20 30 40 -10 0 10 2 0 3 0 4 0  
=a aa 

(b ) Pitching moment. ( c )  NO- force . 
Figure 13.- Vmiation with angle of attack of drag coefficient,  pitchiag- 

moment  coefficient and normEtl-force coefficient for the bcdy alone. 
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"0 IO 20 30 
Angle of attock, Q~ 

0 IO 20 X) 40 
Angle of wing deflection, B w  

Figure 14.- Comparison of theoretical and experimental lift coefCicients 
for the w i n g s  in the presence of the body. 
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10 20 x) 
Angle of attack, uB 

10 20 1 40 
Angle of wing deflection, 8, 

(b ) R e c t a n g d a z .  

Figure 14.- Concluded. 
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(a) wiangukxr. 
Figure 15 .- Compezism of theoretical an+ experimental hinge-moment coef- 

f icients for the w h g s  Fn the presence of the b d y .  
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(b) Rectanguhr. 

Figure 15 .- Concluded. 
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Angle of ottack, aB  
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Angle of wing deflection, 8, 
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Figure 16.- Comparison of theoretical a;nd experimental  bending-moment 
coefflcients f o r  the Kings in the presence ..of thG bdy. 
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(b ) Rectangular. 

Figure ~5.- Concluded. 
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Angle o f  rlng deflection, 



Figure 17.- 
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(a) A = 2 tri-ar wing, r/s = 0.2. 
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(b)  A = 4 triangular wing, r/s = 0.2. 
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sw 
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( c )  A = 2 rect- ying, r / s  = 0.2. 

Campexisan of span-loading coefficients f o r  the 
presence of the body and for 'the wing6 alone. 

w i n g s  in  the 
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Figure 18.- Comparison of t heo re t f cd  and experimental  interference lift 
coefficients for the body in  the  presence of the wings. 
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NACA RM ~ 5 6 ~ 1 2  
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Angle ai attack, ag 

---Theory ).... H 
Modified theory 

Angle of wing deflection, 8, 

(b ) Rectangular. 

Figure 18.- Concluded. 
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(a) A = 3 recta&& w i n & ,  (a) A = 3 rectangular wing, 
r/s = 0.2, S, = 0. r/s = 0.2, 9 = 0. 

Y 

r/s = 0.2, S, = 6. r/s = 0.2, q = 0. a- 
.2 .2 

.I 0 

AC'Bb) 0 "2 

-.I 
6 IO 14 18 22 26 6 10 14 18 22 26 

Axiol distance olong body, In Axiol distance olong body, in 

"4 

(c) A = 1 triesgular win@;, (f) A = I triangulax wing, 
r/s = 0.2, 6~ = 0. r/s = 0.2, q = 0. 

Figure 19.- Camparison of theoretical a d  eqerimental longitudinal inter- 
ference loading coefficients of the body in the presence of the wings. 
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Figure 20.- Comparison of theoretical and experimental  interference 
pitching-moment  coefficients for the body in the presence of the wings. 
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(b ) Rectangular. 

Figure 20.- Concluded. 
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(a) A = 2 triangular wing and body combhation, r/s = 0.2. 
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(b) A = 1 rectangular wing and body combination, r/s = 0.2. 

Figure 21.- Comperison of theoretical and experimental combined U f t  
coefficients of two body-wing combinations. 
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